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FIRST PART. 

ORIGINAL ARTICLES 


The Present Condition of Agricultural Meteorology in Brazil 

by 

Henriqub Morrz 

Direclof of MiUorohgy and Astronomy at the Ministry of A^irimltwo of BraHi* 

Before the formation of the Ministry of Agriculture, the Brazilian 
Government possessed no meteorological organization. The State of 
S. Paolo had, however, already arranged for its own pitrposes a service 
which was in regular working. O^rc of the first coua'ms of the first 
Minister of Agriculture was to reform the old observatory and to arrange 
for it to organize a meteorological service capable of meeting agricultural 
needs. The new establishment started its work at the begrnning of 1910, 
but the first year’s efliorts wore largely of a preparatory nature, and the 
proper working began in the following year; its activities arc steadily 
developing, and will continue to do .so till a su fifi ciciit network of sta¬ 
tions covers the three million square miles of the national territory. 

The object of this service is twofold: its principal aim is to provide 
all the data required by agriculture', while the second is to carry out as 
many scientific determinations of general interest as are compatible with 
the resources of the service without in any way interfering with the 'work 
of direct utility. This is the spirit in which the orgirnization has been 
conceived and is developing. 

Each territory of the State forms an agricultural district and like¬ 
wise coirstitutes a meteorological district. In each district which teaches 
a number of stations corresponding to oqc per 8000 sq. miles, with a 
minimum of ten altogether, a Central Station will be founded; this will 
undertake the direct control of the stations in the district, and will 
send the required fiiguies to the National Observatory at Bio ^ Janeiro, 
which directs the whole. Till this stage is reached, the National Obser¬ 
vatory exercises direct control over the stations 



1314 


MORBZ 


Stal« Gov'emments which wish to collaborate with the Federal 
Govemmeut for the development of agricultural meteorology art entitled to 
a subvention, consisting :^t in the free fmnishiiig ol the in.*-tiuiueute 
requited, and later in the payment of half the expenses of upktej). To 
have the right to this assistance, the Governments must luitk rtakc to have 
the observations made according to the rules drawrr itp for the ltderal 
stations, and to allow their services to be inspected by the officials of the 
National Observatory appointed by the Director. So lar, only the ser¬ 
vices of S. Paulo and Rio Grande do Sul have been admitted tuidor these 
conditions, but Mnas Geraes is at present equipping its own, and Bahia 
proposes to do so. 

This liberal disposition of the Federal Government reduces the dif¬ 
ficulties encountered by the National Observatory in setting up numer¬ 
ous stations in the rnteiior of so vast a country as Brazil. Till recently 
the positions of the observation points were chosen more or loss by 
chance on the coast or along means of communication, such as rail¬ 
ways and navigable rivers. As a result of this, there is a iairly wide 
belt along the coast in which there are a sufficient number of stations 
for the climatic conditions to be considered as known. But the vast 
interior, in places covered with great forests and elsewhere consisting of 
wide savannahs, is still very little known; it is particularly in these re- 
^ons, where communication is difficult and there is little chance of finding 
capable observers, that new stations ate required. In this, the local 
Governments can be of great assistance owing to their knowledge of 
places and people, which makes easy for them what would be a very 
difficult task for anyone sent out from the Rio Observatory and not 
knowing the country. 

The number of stations of aU classes, includiug those belonging to 
subsidized services, is two hundred. For a knowledge of the climate of 
all parts, sufficiently exact for agricultural requirements in deciding the 
possibility of introducing new crops or of extending the old ones, at least 
twice the number are required. It is probable that as soon as the early 
difficulties are overcome, persevering efforts will result in this end being 
reached within a few years. 

The staticMis of the Brazilian service conform strictly to the resolu¬ 
tions adopted by several Meteorolo^cal Congresses and combined in the 
“ Codex " published by the International Meteorological Committee. 

The central observatories, at present three, are placed in class I; they 
make hourly observations of all the usual elements, and possess regis¬ 
tering instruments of the best types, allowing them to undertake investi¬ 
gations of special subjects, such as the rate of spread of storms, 
e-rapofation under various conditions, study of the electric potential of 
the air, etc., etc. 

The stations of class Et have all the direetty-read instruments for 
determining the usual elements, as well as re^stering instruments for 
pressure, temperature, humidity and rainfall. 
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The wSt;ilioLfe oi class III have iio legislcauigiisliumenls; but they 
make Ihe same obseivatioi^s as those ot class II except ioi diuation of 
stmshiiie. 

The plixvioinetrie ttalioi'S have only lain-gatigcs. The obseivations 
are everywhere made at the lutc tt atioiial houis: 7 a. tn., 2 p. ni. aiiel 9 p. m., 
for statious of classes Hand III-B. Those oi class III record only at 7 a. m. 
and 9 p. m. 

The stations of class III-A, besides the climatological obscivalion at 
these two hours, make a complete observation at the local time conespond- 
ing to Greenwich noon; the stations of class II also do this, and the recoads 
are telcgiaphed to Rio to be used in wcathcr-loiecasting. 

Though forecasting is a part of the regular function of the service, 
it has not yet been carried very fai, as the stations aic too few and too 
irregularly distributed to allow of a reasonable ioiecast being diawn up; 
another reason is that true cyclones aie unknown in Brazil: although this 
is a fortunate circitmstance, yet it removes the very featuie which is 
mostly readily forecasted. All the eftorts arc thereioro directed to the 
climatological side. 

As soon as the National Observatory is removed to its new bnilchug, 
it will undertake careful and prolonged obscrvatiois, such as have been 
almost impossible under present arrangements, to wit: evapoialion from 
large fiee surfaces; wamung of soils of diffeicnt kinds, at diffeient depths, 
and under various types of vegetation; continuous determination of the 
solar constant (at present only made sporadically); electric conductivity 
and estimation of the ions in the atmosphere, etc., etc. 

As the noith-east of Brazil is subject to the scottige of drought, sus¬ 
tained observations are now being carried on as to the amount of rain¬ 
fall, so as to determine the possibility oi introducing dry-farming methods. 

Brazil possesses immense regions covered by vegetation, in places 
forest and in places campos or savannah. The veigo of the latter has 
lately been steadily impinging on the tcnilory of the foicst. The question 
as to whether this deforestation makes the dimate more arid is still un¬ 
settled, but may be determined in a few years by observations in the 
limiting 201 es, under the same couditions of latitude and altitude. 

The Upper Uruguay is subjeet to peiiodrcal floods and low waters, 
the difference in kvd b<ang more than 30 feet. During droughts, the 
river is not navigable owing to falls and projecting rocks. The country 
along the banks is rich, and produces abtuidauce of mat6 and good bitild-* 
ing timber, for which the only practicable meai s of expoitation is the 
river. In the dry season the rivermen build long trains of wood and 
plank boats on sandbanks then exposed, filling the boats with bales of 
mat6. When the flood comes these float off by themselves, and they are 
guided down the river in lines, reaching UrguUayana in a month or two; 
if the water is very high they go on as far as Concordia, where the 
timber and the mat6 make good prices. The boats are also demolished, 
the planks sold, and the holts carried up ^ain on horseback to serve 
for the next year. 
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It not infrequently happens that the main lasting flood is preceded 
by ''repiquotes or little floods, which do not last. If the rivernvin 
mistakes them for the main flood, he runs the rivSk of having his train 
ground and break up among the rocks whet) the water falls. On the 
other hand, waiting too long lor the flood to get well established may 
mean that the train does not rc‘ach a good port before the flood is past, 
as it docs not last very long; iu this case, also, the cargo would be lost, 
especially seeing that the mate ferments ai^d spoils iu a short time under 
such warm and moist conditions. Consequently the riverm^u are always 
on the look-out for the real flood. This depends on the setting in of the 
rains in the legions of the headwaters, that is Santa Cathaiina and Pa¬ 
rang, When the date of this is known with certainty, the flood will be 
able to be foretold several days in advance. 

The same phenomenon occurs in the Amazon region, affecting other 
products; but it is difficult to get any exact knowledge of the period of 
rains in the district of the sources, as the upper tributaries occupy a large 
and sparsely populated area. 

This sums up the principal agricultural problems occupying the atten¬ 
tion of the Meteorological Service; it is to bo hoped that persevering ef¬ 
forts will result in the resolution of the^e and other problems which may 
arise, to the great benefit of the country, of which agriculture will for 
ong yot be the principal and most fruitful resource* 


The Possibility of Using Crude Phosphates (i) 
and Limes containing Silica as Manures 

by 

Prof. Th. Pfeiffer, 

DireUor of ths Institute 0/ A^ricuUurtU Chemistry and Bacteriology 
in the University of Breslau, 

One of the most important nutrient materials for plants, namely 
phosphoric acid, occurs in large accumulations in nature only tuicler the 
form of salts soluble with difficulty, in particular as tri-calciilm phos¬ 
phate. As has long been known, the characteristic mentioned makes 
these crude phosphates (Rohphosphate) in general Unfit for immediate 
Use as manures. It should be remembered, however, that the form of 
combination of the phosphoric acid is not the only decisive factor in its 
utilization by plant roots ; much more freqitently other factors come into 
play. In this connection the remarkably slight action of many phos- 


(i) Undissolved bone meal may to a certain extent be classed witb the crude phos¬ 
phates, but it differs from them so widely in its origin and action, that it is necessatily 
exiduded from the present artick. 
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phorites in comparison with tliat of bone meal will be remembered; 
eagperiments carried ont by Mitschereich (i) well illustrate this point; 
comparing 0.4 gm. of P» O5 as precipitated tri-calcium phosphate, with 
an equal amomrt as crude phospluile, he obtained the followiirg results, 
expressed as mcrease (-1-) or decreise (—)in dry matter in the pot without 
> hosphatic manure; 

Precipitated tri-calcium phosphjitt . . • -}* ^7*® i giii* 

Crude pho&pliatc. 2.6 +, 0.47 gin. 

It is not to be wondered at that interested persons are constantly 
trying, to the detriment of agriailture, to palm off crude phosphates as 
valuable manures, frequently giving them fine names, and qxtoting the 
good results of esperiments with similar substances ()I)taine(l here and 
there under special conditions. 

In giving an outline of the utilization of crude phosphates as ma¬ 
nures, I must, after these preliminary remarks, confine myself to some of 
the more important points in the action of these substances, utilizing for 
the purpose the most recent literature, 

A, 

I. Prof. A. N. EngbI/HArbt (2) ha© had remakably good results 
on his estate of Batishtchev, in the Government of Smolensk, by the 
application of finely ground phosphorites of Russian origm. ’'The Po- 
dolian phosphorites form an exception, being frequently quite without 
action; they resemble the French crystalline Beauval phosphorites, which, 
however finely ground, are hardly assimilable, and require to be made 
into superphospates This restricting statement draws attention to the 
importance which physical condition has on the possibility of utilization 
of phosphorites. In the some way Tackb (3) speaks of weicherdigen 
Phosphaten " (earthy phosphates), which are mttchmore easily attacked 
by the soil agents than felsigen Phosphaten " (stony i)hosphates). A 
Frej^xch phosphate from the chalk, only 30.2 per cejxt. citrate-soluble, 
was tri^ by H. Svoboda (4) on three meadows with sandy loam soil 
underlain by rubble; it gave remarkably good results, even in places 
doing better than basic slag. 2n this case also it seems reasotiable to 
consider that the phosphate has a physical structure specially capable of 
being broken down* 


(i) Landw, JahrbUchSTf jigia, p. 412. Priantshnikov reports similar resiilts {tandw. 
Vers. Siat.f 1902, p. 122 ei seq.) : it is further to be mentioned that the same investigator 
found 'precipitated aluminium phosphate also utiliaiable by plants, and GmLtiK {founud 
d*A$rimlture pratique, igoy, I, p. 171) reckons that a similar preparation has given as good 
results as superphosphate, 

(a) Zeitschrift far\da$ landw. Versuchswesen in Oesterreichp Vol. 3, 1900, p. 631. 

(3) Bannov. Land- und FofStwiHschaftUche Zeitung, 1909, p, 414. 

(4) Zeitschrift fdr das landw. Versuchswesen in Oesterrehh^ VoL xx, 1908 p* 733 
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Further experiments in the same direction were those of Th. Pfeif¬ 
fer and E. Beancke (i) with pot culturfes, using sand ; they found that 
Estramadura phosphates had no action on the growth of oats or lupins, 
while phosphorites from Klasan and Smolensk (used in another year, but 
under precisely similar conditions) produced a decided ina-ease. Lastly, 
may be quoted manuring experiments made by H. G. Soderbaum (2) ; 
the increase of yield produced by a Tunisian phosphate was 22.2 per cent, 
of that produced by superphosphate, while the so-called Bernard phos¬ 
phate prepared by calcination of'Belgian crude phosphates, was ab¬ 
solutely without effect. 

II. '' In aU cases earthy crude phosphates (Algerian, Gafsa, etc.) 
do better than basic slag on sour peatmoor (Hochmoor) soils and those 
similar to them. On sour mineral soils rich in humus, reclaimed from 
heath or long manured with heath turves (Heideplaggenstreu), basic slag 
may be replaced by the crude phosphates mentioned, provided the amount 
of free add in cultivated land (reckoned on the dry matter) is about 
0.05 per cent., or in meadow land o.io per cent.; but the dressing of 
phosphoric acid must be one-fifth greater than in the basic slag". This 
quotation from the artide by Br. Tacke already mentioned, brings out 
very clearly the second important point, namely the significance of the 
$oil in the action of crude phosphates. Compaiativdy good results were 
obtained by Arthur RindEee (3) on a weU humified moor soil to which 
loam had been applied ; Algerian phosphates gave an increased yidd 
equal to 60 per cent, of that given by basic slag in the case of cereals 
(reckoning the general average of grain and straw) and gi per cent. \n 
the case of a seeds-ley, Quite different results were obtained in experi¬ 
ments by W. ScHNEiDEWiND and D. MeyEr (4) on a humous loess-loam 
soil containing about i per cent, of lime; here crude phosphates showed no 
results on oats grown for the first two years, and only began to tuke 
effect in the following five years, giving an increased yidd of various 
crops Up to 36 per cent, of that of basic slag. Remarkably irregular 
results are recorded by Th. Remy (5) from manuring with Algerian 
phosphates : in some cases the effect was considerable, in others almost 
none; considering that there were no controls, this should be attributed 
primarily to differences in the soil. But these differences are not con** 
fined to soils showing different degrees of acidity, for the researches of 
K. GEdroiz (6) show that they occur in soils with completely neutral 


(1) Landis}, Versuchsstaiionm, Vol. 77, IQ12, p. 217. 

(2) Meddelande N. 56 frdn CentralanskiUenfdr Fdrsoksvdsendet pd Bruksomrddet, Stockholta, 
1912. — Abstraet to Cewtmlblatt /. Aqric. Chemte. 1912, p. 447 

(3) Finska MosskuHur Fdr., X906-1907, 3, p. 182 ; Ibid., igio, p. 101. Abstracts in Jah* 
resbericht fur As,HkuUur-Chm,ie^ 1908, p. 182, and Ceniralblait f 4 f As(ficuUur-Chemiej 1911> 
p. 593* 

(4) Landw. JahrbUcher, Vol. 39, III, 1910 p. 236. 

(5) Landw. JahrhUcher, Vol, 40, 191X, p. 560. 

6) Russisches Journal f. experim, Landw., Vol. 12, 19x1, pp. 539 and 816. 
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reaction. He refers it to the uiisatiiratecl condition of the soil as re¬ 
gards bases. 

Ill considering the soil, the part played by in bringing cnide 

phosphates into solntion should ik'I be forgotten, J. Storeasa (i) even 
attributes the most important action to them; but in any case the in¬ 
vestigations reported by E. Ejiober (2), by W. G. vSacrett, A. I. Patten 
and Ch. W. Brown (3), by S. A. SevErin (4), and others, leave no 
doubt that soil organisms of various kinds induce libcratioj^ of phosphates 
by forming acids, ai.d veiy likely also directly. Here again, as far as 
comparisons have been made, the earthy phosphates have shown them¬ 
selves comparatively readily <t^si mil able. 

III. D. Prianishnikov (5), mentioning occasional refereiiccs in 
previous literature, was the first to empha^size the fact that different 
plants show decidely diilcieid powers of dissolving phosphorites. He 
estimates the power of utilizing the phosphoric acid of phosphorites, as 
compared with that lif monocalcium phosphate, at 0 to 10 per cent, for 
cereals, and 10 per cent, for buckwheat and lupins. In further work (6) 
he was led to the conclusion that "'the differences in the power otsolu¬ 
bilization of different plants are of more importance than diflercuces iii the 
properties of the cntde phosphates '".P. iCossoviTcir (7) extends this point 
by stating that according to his investigati(ais not only is the utilizati<^n of 
slightly soluble phosphates very unequal with differej«t plants, but that one 
and the same plant behaves differently as regards the pow^r of solubiliziirg 
phosphoric acid of different origins, further experTiiient-> on this point 
are those of Th. Remy {loc. cit) and A. Bagueey (8). Rcmy got good 
results with Algerian phosphates on oals, peas and especially blue lilx^ius, 
but not on rye and spiiiig barley. Baguley was investigating the 
question (not strictly within the scope of this article) of the effect of 
ignition on the availability to plants of ferric and calcium phosphates, 
he found differences between oats on the one hand and peas and swe¬ 
des OH the other. 

The expkinatioji of these phenomena—whether the plant roots bring 
vatyiixQ amounts of organic acidy to bear, besides carbon dioxide, or 


(i) CentreUblatt fUr Bakieriolo He ri, Vol. 39,1911, p. 3B5.. 

(3) Journal fUr Landwtrischafi, Vol. 57, 3909, p. 5. 

(3) CentralbUUt fUr Bakleni>lo>\%e It, Vol. 20, 1908, p. 688. 

(4) Xbid,, Vol. 32, 1913, p. .198, — Ill a first series of experiments {Ibid., Vol. 38, 
1910, p. 561) different results were obtained, 

(5) Xjandw, Veysucksstmionen, Vol. 56, 1902, p. 107, — The same author gives infor¬ 
mation on the mfluence ot the soil on the solubility of crude phosphates, which should bfe 
referred to section II. 

(6) Landw, Versuchssfationen^ Vol, 65, 1907, p, 23. 

(7) Bussisches Journal jilr experiment Lmdmrtschafi, Vol. 10, 1:909, p. 839. 

(8) Journal of A^rii^Uural Science, Vol. IV, 19x2, Part 3, p. 3x3. Abstract iu Central- 
blatt fUr Ai’ftK-Chemie, Vol. 41,1912, p. 675. (Also No, 638, B April 1912* Md), 
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whether the different degree of development of the root system plays 
some part-—cannot be discnssed here (i). 

IV, The merit of having first discovered the dissolving action of 
physiologically add salts (2), especially ammonitim sulphate, on etude 
phosphates beloi gs also to Prianishnieov {loc. cit). E. KrobEr [loc, dt) 
has carried this one step further, by showing that nitric acid is pro¬ 
duced during the nitrificatioa of ammonia or indirectly iu the nitrification 
of organic compounds. 

Physiologically basic salts should naturally have the opposite effect; 
in this connection, it has been shown many times for bone meal that 
the addition of sodium nitrate or calcium carbonate (which directly stops 
the action of acids) greatly lowers the udhzation by plants of the con¬ 
tained phosphoric acid, or even completely prevents it. A demonstration 
e3:i)eriment very readily carried out is the following*, sard-aillures are 
treated with boi e meal and potassium sulphate, and the nitrogenous 
manuring is given as i) ammorii^m sulphate, 2) ammonium sulphate and 
calcium carbonate, 3) sodium nitrate. The result is that only the plants 
with the first nitrogenous manuring show luxuriant growth, while the 
others show evider t lack of phosphates (3). 

Considering these four pomts together, we may conclude that crude 
phosphates may be useful manures ruder particular coi-ditions ard for 
special purposes, but that much caution should be exercised in using 
certain substances of this nature recently placed on the market, at any 
rate till their value been| ascertained without any [possibility of 
doubt. 


B. 

There is a general opinion, at any^ rate as far as one may judge 
from German literature, that quicklime containing fairly considerable 
quantities of soluble (hydrated) silicic acid is unsuitable as a manure, the 
idea being that its application will lead to the formation of hard cement- 
like lumps in the soil. 

H. Immendorff (4) has shown that such fears are quite unfoui ded; 
this conclusion has been reached as the result of exhaustive experiments, 
partly carried out by his pupil Mever at Bexten and only publishecl 

(1) See also the article by Th. Pfeiffer and E. Blanck referred to above. 

(2) This is the term adopted by An. Mayer for salts whose base is absorbed by 
plants more readily than the add. Conversely we may speak of ** physiologically basic salts ”, 
such as soditun nitrate. 

(3) As sources for the facts given In section IV, the following may be mentioned: 
C. VON Seelhorst, Journ , /. Landw ., Vol. 51, 1903* P- 2x2 ; A. Rindell, k c ,; O. BSt- 
TCHER, LandWs Vrrsuchssiat.f Vol. 65, 1907, p. 407; H. G. SdDBRBAUM,. Ibid.j Vol. 68, 1908, 
P- 433 ; J- Sebelten {abstract by the author), Centtalblaft /. Agric.-ChemUf Vol. 38, 1909, 
p. 801 ; D. Prianishnikov, Landw . Versuchssiat ,, Vol. 75 , 1911, p. 357 . 

(4) Mittlg d, Dmtsek. Landw. Ges,, 1911, p. 514; Landw, Vsrsuchsstai., Vol. 79-80, I9i3> 
p. 891. 
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in extenso latei. Ivimes rich in silica (i) behave exactly like silica- 
free lime from marble as regards their looseDUig effect oi) the soil, pro¬ 
vided the soil is given the same amount of active nioteiial (CaO + MgO) 
Caking of the surface or formation of lumps in the soil are impossible 
with all limes, and even with cemeirt, provided the spieading is properly 
carried out”. ImmenclorfE is even in elm ed to coisider the pretence of 
some hydrated silica in lime as advantageous, as this may increase the 
amount of zeolitic material (mixtures of gels), and so increase the absorp¬ 
tive power of the soil. At any rate limes containing silica need no 
longer be excluded for mantirial purposes. 


Recent Progress in Belgian Horticulture 

by 

M. Vernieuwe, 

^JiftciOf (jemrai of the HutticttltUftil O’ffi.it oj BlI 


The qiiicquBDial inten'ational hoiticultilial show, held at Ghent (2) 
in April and May of the present year, which has been fully described in 
the press, has once more given a striking dcmonstiation of the impor¬ 
tance which hortiailture has attained in Belgirm. 

The buildings in which this exhibition was arranged comprised a 
showroom coverii g 17000 sq. yds. ai d a hothouse 7000 sq. yds. iu area. 
In the showroom one exhibitor, competii'g for a prize offered, collected 
together five hundred species and varieties of plants which had hetni 
shown in the varioi^ exhibitioi.s at Ghent from 1808 oiiwcrds. This is a 
characteristic detail, shtiwing how horticulture, after ceasii g to be a 
hobby of people favoured by fortiti 0, has taka) up all possible 1 ew 
plants to feed the trade during the hundred yours tliat have passed. 

The Belgian horticultural ii dustiy is specially developed in Flanders, 
and its capital, Ghent, has retail ed the monopoly of the export trade 
m its products. Ghent and its suburbs, with several communes fnilhet 
from it, have more than a thousand horticultuml establishments, whose 
area varies from a few rods to 25 or 30 acres. It has also develoiiod 
greatly in the last twenty years roui'd Brussels and Bruges, as well as 
to Some extent in other places, particularly Antwerp and l«i^e. 

(x) Including a Portlaxid cement contaming 19.51 per cent, of silica soluble In hydro- 
chlonc acid. 

(a) The Ghent horticultural shows are oiganiaed by the Royal Agrieultuial and 
Botanical Society, founded in 1808. The ftet international show was hold in March I83^ 
Since that time the quinquennial inU-mational shows, as well as a large number of local 
shows and competitions, have been held regularly. 
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According to the register of horticultural establishments and hold¬ 
ings contorming to Ihe regulations of the Berne Phylloxera Convention, 
and consequently subject to the inspectioji required by this iatert>ational 
act, Belgium has over 1800 horlioultitral concerns (i) distributed as 
follows in the different provinces of the kingdom : 


Aiitwcri» . . 
Bial>aul . . . 
\V(sl Ulaiideis 
East Flaiideis 
Haiiiaut. . . 

. . . 
Eimbourg . . 
Luxemburg. . 
Namur. . . - 


Total 

Percentage 

”98 

53 

^39 

74 

^73 

9 .^^ 

I oig 

51*5 

129 

^•5 

79 

4.2 

112 

6.0 

51 

2.7 

78 

4.2 


Thus Gheiat and its neighbourhoud account for more than half the 
horticultuial establishments in the country. 

Germany comes first as a consumer of Belgian horticultural pro¬ 
duce; then follow, in order of importance, Prance, the United States of 
America, England, Holland, Russia, Austria-Hungary, Switzerland, the 
Scandinavian countries, etc. 

According to certain estimates, the total value of the exports of horti¬ 
cultural plants from Belgium in 1912 was 14 million francs (£550 000); 
in the same year the exportation from Ghent and its neighbourhood 
alone was over 10 million francs (neatly £400000). 

We way now consider the various species and varieties of plants 
which figure in this trade. Their number tends to diminish, firstly 
because amateurs are disappearing in Belgium and in other countries, 
and seco 3 )dly because the demands of trade are incompatible with the 
profitable growing of a large number of different genera. 

To supply their customers, the traders require in particular sturdy 
plants easy to grow, and this in itself explains why the growers limit 
themselves to a small trumber of varieties. 

One of the dominant plants in Ghent horticulture is Azalea indica, 
of which the Americans are large buyers. The growers endeavour to get 
good forcing plants, flowering at Easter or Christmas, two seasons during 
which flowering plants are in great demand in the United Stites. Azalea 
mollis, A. pontica and hybrids of these, which were rather neglected 
lately, are now coming into fashion again. 

After azaleas come varieties of Rhododendron ponticum. The varieties 
grown are those which bud well and easily as small plants, or hardy 


(1) In this number are included nurseries for fruit and forest trees, and even small 
holdings on which market-garden crops are grown. On the ofher hand some true horti¬ 
cultural concerns do not appear. 
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varieties suitable for the continental climate of Europe or for the some¬ 
times excessive climate of North America. 

Palms and laurels are also very largely grown. Laurels are at pre¬ 
sent midergoing great changes in shape. Among palms, which are pro¬ 
duced in great quantities about Ghait, mention must be made of Kentia 
Forstericma, K. Balmo^eana and species of Cocos and Phoenix, Other 
genera are almost given up* 

Tuberous begonias (as bulbs) are grown in great quantities, indeed 
sometimes in excess, as in some years the crop no longer pays. Begonia 
growing is especially practised by small holders or begmiiers. The 
growing of araucarias (- 4 . excelsa and A. glauoa) is also of considerable 
importance. 

Among the other most largely grown plants may be mentioned 
Aspidistra, Dracaena, Croton, Maranta, certain Bromeliaceae and Aroideue, 
Citrus sinensis and various Australian plants. Camellias are coming 
into favour again. Owing to the commercial conditions already referred 
to, the number of varieties of these plants is constantly diminishing, 
while the individual plants are constantly being perfected. 

In the establishments rottnd Bruges palms and laurels, and orchids 
for cut flowers, are specially taken up. 

About Brussels, the plants are grown specially to provide cut 
flowers : lilac is the great feature, and is largely flowered in winter. 
Sometimes there is a glut, with consequetxt fall of prices. Lilucs are 
beginning to be forced growing in the ground 011 privet stocks. Torcing 
is also used for roses; the best forcing varieties are: Frau Curl 
Druchski, Mistress John Laing, Caroline Tertout, Lyojx, !Mme, Abel 
Chatenay, Prince of Bulgaria. After lilacs and roses come chrysan¬ 
themums, produced chiefly from September to January. Then, still of 
considerable, though secondary, value, come Callu acthiopica, wallflower, 
lilies, {Lilium candidum, LJongvflortm, L, speciosum), ixias, etc*,^ 

and lastly any quantity of plants grown in the open. 

America3i carnatioim are takiaig more and more hold iji Belgium. 
In the international show the Belgiaai ones were well able to conij>cto 
with those from other countries. 

Among the platits grown in Belgium, special mention should be 
made of orchids. They are produced about Btttssels and Ghcixt, at 
Bruges and elsewere. The demand for them keeps on growing; the 
Belgian production of these ettt flowers is at present the laigest in 
Europe. Besides this, amateurs and professionals are engaged in obtaining 
new varieties from seed and hybridizing; some of those already obtained 
surpass all imported varieties in beauty and rich colouring. 

The slowness of raising orchids in the Belgian climate and the 
enormous qtiantity of plants required by the trade necessitate continual 
fresh importations from their countries of origin. The big firms 
communicate with collectors exploring the tropical r^ons of Ame¬ 
rica, Asia, Africa and some parts of Oceania, Early on, Belgium 
began to organize botanical exploring expeditions with a view to procur- 



1324 


VJSRNmXJWE 


ing horticultural plants. The first, in 1835, was entrusted by the Govern¬ 
ment to I^indon; later, Van Horttte became celebrated in this line. 
At present the chief work of the collectors is to procure and send off 
large quantities of the known species, especially those suitable for flower- 
growing on a large scale. 

As can be seen from what has been said, Belgian horticultural pro¬ 
duction tends to become specialized, and as this specialization goes 
on, another economic phenomenon appears, at any rate with refer¬ 
ence to Ghent: this is that while the majority of the firms raise 
plants, and only exceptionally deal abroad, frequently even not at all, 
other firms are almost entirely occupied with the export trade, and do 
very little raising (i). 

A new organization of horticultural instruction, considering com¬ 
mercial necessities, will in the future facilitate the relations with other 
countries and give great encouragement to this part of the work, which 
will become more and more dominant. 

Owing to the specialization in the plants grown, the arrangement 
of the establisments and the construction and heating of the houses have 
undergone great changes, constituting decided economic and technical 
progress. In the old establishments small houses were numerous, as 
each had to be used for different plants. For some years, most of the 
houses put up have been large, even up to an acre in area. These 
buildings offer great advantages for both labour and beating. 

The inevitable rise of wages also obliges the growers to economize 
labour as much as possible, and to devise means for replacing it by 
mechanical contrivances, at any rate for heavy work, sUch as watering. 

The construction of the houses has been simplified and improved ; 
the choice of materials is more careful. Small panes of glass are given 
up, and only larger ones Used. But the question of heating is the one 
that has most largely occupied the growers, and it continues to do so, 
as in spite of the experience gained it cannot yet be said that there is 
a general agreement on all points of the problem. Originally hot-air 
heating was general, and it is still used by vine-growers and the small 
horticulturists. In larger ccmcems steam heating is preferred. This 
preference is based, especially for the super-heated steam system; on 
the better drawing of tiie fire, which allows a cheaper fuel to be used. 

Steam heating is, however, not advisable in all cases, especially for 
cold houses where the heating is intermittent and the temperature 
must not rise above a certain point. There are plants, such as orchids, 
which require a fairly moist atmosphere; for these hot-pipe heating is 
preferred. 


(i) There is ia Beigitim only a single society which undertakes the sale of the pro¬ 
duce of its members; this is the Syndtca^ horticole, viticole et maraichsr, a very prosperous 
society, which has an auction at Brussels for the public sale of flowers grown by its 
members, as well as by others. 
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These remarks would not be complete without meution of some 
of the means employed to maintain private enterprise, which has been 
very energetic in the horticultural line in Belgium, and to safeguard the 
interests of the horticultural industry. 

Belgium is with truth said to be the classical gromid oi societies 
of all kinds. There are certainly more than 300 societies occupied in 
some manner with gardening or horticulture. It was one of these so¬ 
cieties, the Royal Agricultural and Botanical Society of Ghent (x), which 
in 1808, as already stated, organized the first known exhibition of 
plants of flowers Bor many years the show organized by the Societies 
for the Bncouragement of Horticulture (Societes d'Emulation horti- 
cole), and more recently the horticultural meetings of Ghent and 
Brussels, have been a great stimulus to progress, and by spreading the 
taste for flowers and plants have helped to increase the wealth of 
the country. 

For some time Belgium has had the advantage of horticultural 
instruction. The foundation of the school at Ghent by Van Houtte in 1849, 
and almost simultaneously of that at the De Bavay establishment at 
Vilvorde, marks a considerable advance in the history of Belgian horti¬ 
culture. At the present time horticultural instruction suitable for 
labourers is given in all the centres of production. 

Bdgium possesses a State Botanic Garden, in which horticulturist 
and amateur can find collections of hothouse and otitdoor plants 
to study. 

Since 1880, the defence of the commercial interest has been under 
the energetic and enlightened guidance of the Belgian Chamber of 
Horticulture (Chambre syndicale des horticulteurs bdges), whose oflSces 
are at Ghent, 

With the idea of giving to national horticulture an official recog¬ 
nition of its importance, the Government instituted in 1908 a Sitperior 
Council of Horticulture, composed of 29 members representing the 
various branches of the horticultural industry; its mission is to give 
advice on questions submitted to it by the Govenicment or by its 
mjembers. 

In the same year, the Goveximiettt created a service specially desig¬ 
nated to study horticultural questions, and in iqri this service be¬ 
came part of the general administration of the country, with the title 
of " Horticultural Office With the assistance of a corps of employees 
entitled ** State horticultural advisers ”, appointed at the end of X909, 
the Horticultural OfiSce has already undertaken work of various kinds, 
from which good results are to be expected. 

Bastly, the Government founded as long ago as 1892, in connection 
with the State Agricultural Institute at Gembloux, a service of research 


(i) The title of «Royal» was bestowed on the society in 18x8 by King WUliam of 
the Netherlands. 
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and cousnltatioii on the damage caused to crops by plants and insects. 
This general phytopathologacal service is at the isposition of public 
adtoinistrations and private persons. By Royal Decrees of the gth of 
September 1909 and the 8th of November 1912, this was completed by 
a special service, entriisted with the supervision of the measures taken, 
botih in the interior and on the frontiers, to prevent the spread of plants 
and insects injurious to crops, especially with regard to the horticul¬ 
tural trade relations with other countries. 


Horse Breeding in Japan 

by 

Sawamura Maeoto. 

Professor in the Agricultural Science Department of the Imperial UmversUy of Tokyo. 

The number of horses in Japan in 1910 was as follows: 

Original Cross Foreign Total 

1209334 341462 13 S47 1564643 

For every hundred inhabitants there are 3.15 horses, which number 
is very low, when compared with other countries. The foaling number 
for igio is as follows: 

Original CroM Foreign Total 

47095 68976 1879 117950 

To improve the breed of Japanese horses the Horse Breeding Admi¬ 
nistration has been established under the control of the Army Mim*ster 
to which belong three studs for horse breeding, one rearing farm for foals 
and 15 stallion depots; 6 Inspectors belonging to the Administration 
are inspecting the horse breeding of the country* The stallions and mares 
belonging to the Administration numbered 1 372 in 1910, among 
which there were 565 foreign (Anglo-Norman, Thorough-bred, etc.), 256 
cross stallions, and 551 brood mares. The stallions are distributed among 
262 covering stations, and they are placed for the public service between 
April and July. The fee of 5 to 10 Yen (i) must be paid for the service 
of superior stallions. The percentage of foaling is 50. 

To encourage the improvements of horse breeding the Administration 
gives premiums and prizes at local shows, races, etc., which expenditure 
amounted in igo8 to about 630 000 Yen. The castration of foals is also 
encouraged by giving a premium of 4 Yen for one gelding. 


(i) The Yen is equal to about 2 shillings. 
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For providing the remounts to the Army there are 10 Remount depots, 
and about 3 500 yearlings are annually purchased; these are kept there 
for three years, and then distributed among the regiments. 

There are also ii breeding studs belonging to the local governments 
and about 250 000 Yen are expended for these establishments 


I. Characteristics or Native Horses 

The breeds of horses native to Japan have but few distinguishh g 
characteristics. Prof. Imoi, however, groups them into four breeds accord¬ 
ing to form and character; the differences are due to diversity of land- 
features, climate, food, management, etc. because horses are bred through¬ 
out Japan proper, from Kyflshu in the South to Hokkaido in Ihe extreme 
North. The breeds are as follows : 

1) The Hokkaido, found throughout Hokkaido. 

2) The Nambu, found in the extreme northern part of the Mam 
Island in the Aomori, Iwate and Akita Prefectures. 

3) The Miharu, found mostly in Miyagi, Fukushima and Yamugata 
Prefectures, south of the above-mentioned region. 

4) The Satsuma Breed, found principidly in Kagoshima and 
MiyazaH Prefectures. 

I, The Hokkaido Breed. — The horses of the Hokkaido breed arc small 
in size. The island is believed to have originally possessed no horse, and 
it is surmised that the introduction of the horse from the mainland begins 
the history of the production of this useful animal. Ancient annals, 
however, tell us that certain Ainu, or aborigines of Hokkaido, made presents 
of horses as tribute to the authorities of the Main Island as early as 7x8 
A. D., and we may take this as evidence of the existence of the horse at 
such a remote age. Real progress in honse breeding in Hokkaido begins, 
however, with the introduction of the Nambu breed into the island towards 
the end of the i8th Century. Although the Hokkaido breed is the outcome 
of this iutniduction, it yet has many peculiarities of its own. The horses 
of this breed range in height from only 3ft. Sin. up to 4fi. 3111., and they 
might more appropriately be termed ponies. The small Hokkaido horses 
are decreasing ^adually, being substituted by horses with a considerable 
infusion of foreign blood. 

To describe the native Hokkaido breed in detail, we may say that 
the typical northern horse has a large heavy head and a long body: the 
legs are short and dean with well articulated joints and the hoofs are good: 
the croup is not so narrow and weak as is the case with horses of other 
breeds fotmd in Japan, which is one of their greatest defects. The horse 
has likewise well-developed muscles capable of producing quick and easy 
gait. The horse can easily travel about 25 miles a day carrying a rider 
weighing about 125 pounds. 

The principal horse-produdng district in Hokkaido is Hidaka, which 
is followed by Iburi and Toshima in order of importance. The excellence 
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of the Hokkaido horses as good pacers is due to the vast extent of 
the land, which reirders the use of the animal indispensable for inter¬ 
course among the country people. 

In recent times, Thoroughbred horses have been introduced to pro¬ 
duce valuable race horses ; fine specimens of these often attain the height 
of 5ft. and more. 

2. The Namhu Breed. — This breed is found typically in Aomori 
Iwate and Akita; it is the heaviest as well as the strongest horse of 
the country. This region has long been famous as a horse-producing 
district, the Persian horse having been introduced some 400 years ago, 
and other foreign stallions have been brought in more than once. As in 
other countries, these fine imported breeds have never been admired 
by the people and they were hardly used for breeding purposes. The 
total lack of foreign blood in the Nambu horses observable in our days 
may be ascribed to this fact. At present, however, the introduction of 
Thoroughbred, Hackney and Anglo-Norman horses is encouraged for the 
improvement of the native stock. 

The Nambu breed is easily distinguished by a large heavy head, a 
thick low neck and a long slender body. The croup is narrow, short, 
sloping and not well developed; the legs are short and rather heavy, 
while the articulation is somewhat weak, the hoofs being large and flat. 
Owing to the poorly developed muscles, the gait is not very quick or 
light. The height is from 4ft. yin. up to 5ft., but fine halfbred horses 
often measure more than 5ft. 2in. Most of the horses used in the army 
are of this breed. 

3. The Miharu Breed. — To this breed belong the horses produced, 
in the greater part of Northern Japan, especially in Miyagi, Fufcttshima 
and Yamagata and throughout the country as far as Gifu and Ishikawa 
in the West. This extensively difftteed breed seems to have received 
Nambu blood in the proximity of Iwate and Akita, as in Miyagi, Yam- 
agata and Fukushima, butthe pure Miharu horse has its own clearly- 
defined characteristics. 

The head and neck in the Miharu horse are lighter than 
in the Nambu breed; the body is somewhat long and small, while 
the croup is narrow, short and sloping. The l^s are not so short as 
those of the Nambu horse, and rather clean, but the hind legs are 
always forestanding with consequent poorer articulation of the hock-joints. 
The hoofs are rather hard and well formed. The horses have good 
action, since horsemanship has been greatly encouraged from ancient 
times. The height of the aniinal is 4ft. 6in. to 4ft. gin. Horses of this 
breed are little used in the army compared with the Nambus. In Nagano 
we find a smaller form of the breed called the Kiso mountain horse, which 
may be grouped with the Miharu breed. 

4. The Satsuma Breed, — Satsuma horses are found in the southern 
provinces of Kyfishfl, >visi, Satsuma, Hyflga and Osumi, where they have 
been reared from early times. It is stated that under the reign of the 
Emperor Nara, some five hundred years ago, Arabs were introduced, and 
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to this fact the superiority of the Satsuma horses may be due. Horse¬ 
manship was common in ancient times, and this resulted in the breeding 
of excellent saddle-horses. In our days, horse racing is in great vogue 
in this region. 

The characteristics of the breed are that both head and neck are 
well formed; the body and croup is regular, compact and short, wliile the 
defect of narrow chest is present. Both fore and hind legs are slender 
imd perfectly clean, while the hoofs leave nothing to be desired. Although 
?he animal has not strongly articulated joints, it has good proportions 
for a saddle horse. The Satsumas are the best race horses at present, 
and the average height is 4Ct. 8iii. TJnfortunately the horse is not yet 
very much used in the army. The breed is widely difitised in KyushQ, 
Shikoku, and, in general, in the western part of the Main Island. 


II. The Rearing of Horses, 

Feeding. — In Japan, horocs are ted principtilly on the wild gra-sses 
of the locality, although this practice is somewliiit modified ii' several 
provinces. In Hokkaido, which is rich in pasture, the animal is set free 
to graze; in Nambu, Akita, Miyagi and l^ikashima, where the land is 
still comparatively unoccupied, the animal is fed partly in pastures and 
partly in stables. In the morths between November and the May follow¬ 
ing, the animals are kept in stables, since the grotmd is covered 
with snow an(i no pasture is available. On the contrary, down in Satsuma, 
where the country is too densely inhabited to leave any ground for 
pastures, horses are mostly fed imder cover by giving them green fodder 
freshly cut from the neighbouring fields and the ridges between the rice- 
fields. This is the case also in many other localities. 

Hitherto, it has been customary among the farmers who roar horses 
to let them graze in the pasture in spring and summer and to feed them 
under cover on coarse hay, beans, millet and sorghum stalks during 
' the winter. Some careful feeders mix a small quiiutity of bran with 
the regular diet as a sort of relish. Nowadays, however, most of the 
horses above medium grade are fed with a small quantity of beans, 
barley and oats, in addition to bay which was the exclttsive diet of 
former times. Beans are added to the rations of the Nambu houses, 
oats to that of the Hokkaido ones, while the Kyushu horses get some 
bran with their other food. 

Exercise. — There is no established form of exercise. In Hokkaido, 
as well as in other districts where there is plenty of land, foals follow 
their dams when the latter go to neighbouring places with riders and 
packs on their backs, and this helps greatly to streiigthen the young 
animals. Particularly in BEdaka exercise in the open is possible all the 
year round, as the snow-fall is little. In Akita and Nambu, where snow 
lie so many months and there is no place available for exercise in the 
winter, the poor animals are kept in stables, to the great detriment of 
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their health and strength. Of late, in many provinces valnable horses 
are exercised in the winter months, though only sparingly. Ordinary 
mares loaded with fire-wood and charcoal are taken to neighbouring 
towns and are followed by their foals; but such occasional trips shotlld 
not be regarded as equivalent to that regular exercise so desirable for the 
young animals. It may be said that the foals are never sufficiently 
exercised by the farmers in the north who are engaged in horse raising. 
Even in districts where there is little or no snowfall, as in Kyfishu, the 
foals are seldom exercised during the winter months. It is only the 
valuable animals that are driven or ridden when young in order to give 
exercise suited to their development. 

Breeding, — Covering is generally carried on from April to June, 
the dams being generally covered by stallions belonging to the State or to 
private individuals. Now-a-days good stallions are imported from France, 
England and Hungary, and these foreign races, as well as fine halfbred 
stallions produced in this country, are placed at the disposal of rearers. 

The birth rate comes up to 50 per cent. Mares in foal are generally 
used for some light sort of field labour; but in the north dams are often 
fed for the exclusive purpose of breeding, being never worked at all. 

III. DiFF:eRENT Uses of Hokses in Japan. 

Hitherto horses have been reared principally for agricultural ends, to 
do occasional field work and to produce stable manure. In country 
districts, pack-horses were formerly Used for transport. After the Restora¬ 
tion, the demand for army horses on the one hand, and for cart horses 
on the other, due to the increase of the army and the development of 
roads, has steadily increased. Since the importance of, and interest in, 
horse racing are not at all what they are in European countriCvS, the 
breeding of race-horses has been but little cared for. Only the Koiwai 
farm, belonging to Baron Iwasaki, is maintained exclusively for the 
breeding of Throughbteds. Excepting horses bred for army use, we 
may safely say that the aim is to produce either animals stiiled for 
agricultural pttrposes or pack-horses. 

IV. The Importation of Foreign STAunioNs anp Mares 
FOR Breeding Purposes, 

Up to 40 years ago, the only imported stallions were American Trot¬ 
ters; but Axate, Throughbreds and Anglo-Arabs were imported in later 
years. Quite recently, Hungarians, Anglo-Normans, Hackneys and 
Throughbreds have been imported. The business is conducted by pur¬ 
chasing committees chosen from among Inspectors of the Horse Breeding 
Administration, who are sent abroad every year; importations of between 
80 and 90 stallions and mares at a time have been made during the last 
seven years. 
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V. The Saek or Horses. 

Before the Restoration, only foals one or two years old were sold at 
auction, the control being in the hands of the then existing Feudal 
Government. 

Since the estabUshment of Horse Breeders’ Guilds in late years in 
difierent localities, sales have come to be managed by these guilds. 
Quite recently, after the promulgation of a law with regard to holding 
Fairs for Domestic Animals in 19I0, various fairs have come into existence 
to undertake the sale of horses, such fairs being classified as Permanent, 
Periodical and Special, and the number is I 044, inclusive of those held 
only for the sale of cattle. According to a Government report of De¬ 
cember, 1912, fairs exclusively for horses number 372. Some of these are 
indeed too insignificant to be designated as fairs, but others are of con¬ 
siderable size and importance, these latter being mostly held by the 
Horse Breeding Guilds. 

ha northeni Japan two-yeai-olds are, in general, offered for sale at 
the fairs. We should add, however, that in Hokkaido it is customary to 
wait until the age of three is attained, and in Kyushu foals of the first 
year are put on sale, mostly at the so-called Periodical Autumn Fairs, 
The owners or breeders of young animals take them to the fair, where 
they are mostly purchased by horse dealers. Horses for army use are also 
secured by Government Remount Ptirchasing Committees on these occa¬ 
sions, the remounts so purchased being taken to the remoiuit depot, 
where they are properly reared for the service. 

For the Government Studs, too, pitrchase Is made of young animals 
at these fairs fit to be used as State stallions and brood mares; these 
are kept at the State Foal Yard for two years and then delivered to 
State .stallion depots for the improvement of farm horses. 

VI Horse Shows anb Exhibitions, 

In many horse-breeding districts, shows are held in each prefecture^ 
and on some occasion.s combined shows are held for more than one 
prefecture. In the smallest show in one prefecture the number of exhibits 
is fifty. The Prefectural Show is held every year or each alternate year 
for one prefecture; the so-called Interprefectural Show Is held only 
once in two years. In general, 3 to 6 year old animals are brought 
out on the occasion; but in some cases two-year-olds are showB also, 
fillies as well as colts. The horse shows held during the year 1911 
throughout the country numbered twenty-two. 

No large exhibition of horses alone is as yet held, but a considerable 
number of animals are always exhibited at the Industrial Eahibitioaa, 
which is generally held once every ten years, fox the whole county, aud 
at which sdected exhibits are sent from the provinces, great interest 
betttg taker therein. 



SXJPINO 


1332 


The awards bestowed both at horse shows and exhibitions consist ot 
medals, prizes, and diplomas. In the case of a Prefectural Show prizes 
range from 200 to 300 Yen, 100 to 150 Yeu, and 50 to 100 Yen for 1st, 
2nd and 3rd class prizes respectively, and in addition a Medal of Honour 
is given. At an Interprefectural Show, the first prize is 500 Yen, but at 
exhibitions only medals of honour or diplomas have been awarded. The 
judges are always appointed from among Inspectors of the Horse Breeding 
Administration or Directors of State Studs, and they generally number 
three for an Interprefectural Show. At an exhibition, experts, distin¬ 
guished men and others are appointed as judges. The distribution of 
awards is mostly made by the President of the Horse Breeding Admi¬ 
nistration in the presence of the Prefect, local ofiBicials and the promi¬ 
nent men of the locality. 

Points, —‘ The judges give their decision by taking into consideration 
the points of the animal, little attention being paid to its fitness for 
certain uses, etc. Trials are made only by riding; hitherto no trial has 
been made of capacity to jump, or to draw loads. 

For the judgment of horses according to the use, or according to 
the races, no standard has yet been established. 

The judges generally first examine the animals separately, after which 
comparison of the exhibits is made, and then the final awards are given. 


Carp-Breeding in Rice Fields in Italy 

by 

Pr(»f. F. SXJPINO 

Professor of Zoolo^f at the Royal College of Veterinary Medtane of Milan. 


Breeding carp in rice fields is no novelty, as the Japanese have car¬ 
ried it on for a century and a half with excellent results. But it should be 
remarked that the conditions of the rice fields in Japan are very different 
from those prevailing in this comitry, in that they are mostly permanent 
and under water the whole yeai, and may thus he considered as practi¬ 
cally ponds. But even in Italy carp-breeding in rice fields has been prac¬ 
tised : thus, Sig. Gasch carried it on on the property of Mezzolana, near 
Bologna, and got very good results ; but the breeding was eventually given 
up for special reasons. It should be noted that the Bolognese rice fields are 
specially suitable for fish-breeding in being on warp land. It was therefore 
desirable to make trials in rice fields under the more general conditions of 
most of the Italian ones, and to arrange that the breeder should not have 
to undertake any special work and in particular that no changes in the usual 
method of growing rice shoxild be required. It was further desirable to ascer- 
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tain the relations between breeding the carp and growing i.he rice, and 
whether the latter was in any way damaged. The experiments b^un in 
1909 immediately gave very promising results ; they were continued in the 
following years on a constantly larger scale, and it may now be said that 
carpbreediug in rice fields has reached the stage of application in practice. 

The merit for this should be given to the lyombardy Agricultural So¬ 
ciety ; when the experiments had given good results, this body took up 
the question in an active manner, facilitating the purchase of fry by the 
rice-growers, undertaking supervision, and carrying out a gen eral propaganda. 

The breed of carp adopted for this work is the Galician mirror-carp, cha¬ 
racterized by its deep and short body, which gives it a thick-set appearance. 
It is a selected race which grows rapidly and has a larger proportion of 
flesh to bone than the ordinary carp. The mirror-carp does well in our 
rice fields, even if kept for three years ; but in rice fields rii which for any 
reason the water is low (much below 8 in.), or may be so under certain 
circumstances, it would be better either not to grow the fish beyond two 
years or to use a flatter and longer type, such as the Bohemian carp. 

The process of spawning to obtain fry to turn out in the rice fields is 
very simple. The spawning pond should not be too big ; an area of about 
10 sq. yds. and a depth of 20 in. is sufficient; the sides should be sloping. 
The pond is first sown down to grass and then filled with water; bmidles 
of juniper or pine branches are put in for the fish to lay on. When the depth 
of the water reaches 8 inches the carp may be turned in ; there should be at 
least two males to each female, and they must have been kept previously 
iu cool water and the sexes separated. Spawning takes place usually b^ 
tween May and July. If the conditions of the x>ond are favourable, the 
carp spawn within three or four days, laying numerous eggs which are fixed 
to the aquatic plants or to the bmidles of branches. 

It may be reckoned that a female weighing 2 lbs gives sin average 
of 100 000 eggs, but a heavier carp may give 250 000 or even more. The 
eggs develop more or less rapidly according to the temperature, but xo 
to 12 days may be taken as the tisual time for batching. In this way 
plenty of fry can be had for the rice fields ; the umnbcr turned in should 
be from 800 to 1600 per acre, according to conditions. Anyone not wishing 
to undertake the breeding of fry can easily purchase them ; the present 
price is about 6 lire (45 6 d} per thousand. 

The ojiily special provision required is to fit the inlets and outlets of 
the field with wire netting, to prevent fish getting in from outside and the fry 
escaping. This, of course, should be done before the water is let in. 

When turned into the rice field the fry weigh about 30 mgm. each 
(i. e, about 1000 to the ounce); as the conditions are excellent, as regard 
both food and temperature, they very soon reach a moderate size; observa¬ 
tions so far show that at the rice-harvest, three months after the fry have 
been turned in, fish weighing xoo to 200 gms. (3 % to 7 oz.) can be found. 

^ The presence of the carp in the field in no way hinders the usual culti¬ 
vation operations of the rice, such as weeding and drying-off. The first 
can be done without any attention being paid to the fish; for the second, the 
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jSsh must be taken out when the water is drawn off, and put into some ditch 
or temporary basin ; afterwards they go back to the field again. When they 
are taken out again at the harvest they can be put into a pond or tank for the 
winter. As they are more or less torpid in winter, and require hardly any 
food, they may be kept in a faiily limited space, and even not fed. A tank 
of 3 ft. cube will hold about 85 lbs. of fish. The following summer the carp 
can be turned into the rice field again when the young plants are firmly 
rooted ; about 80 should go to the acre. At harvest-time each fish may weigh 
2 lbs. or more. Of course the number will depend on how many were 
turned in, but the individual weight will be greater if they are fewer. The 
carp may be put into the rice fields for a third summer, in which case they 
reach nearly 5 lbs. in weight; but it is generally not advisable to keep 
them beyond the third year, as firstly they are too big for the comparatively 
shallow water, and secondly the increase in weight is small compared to 
the amount of food they take. 

It is thus seen that after the second summer fair-sized carp, already 
marketable, can be obtained, so that anyone wishing to reduce the trouble 
can purchase young carp in the spring; these weigh 15 to 20 gms. (% to 
3^4 oz.), and at harvest-time run to 600 or 700 gms. (1%^ to i % lbs.). Thus 
a fair yield could be got in three months. The experiments so far made in¬ 
dicate that an acre of rice field may yield 90 lbs. of carp. 

The presence of the carp is not only not harmful, but actually beneficial 
to the rice crop. In many cases it has been found that the crop in fields 
containing fish is cleaner, so that the second weeding is not required; in 
a few cases, also, the fields with fish in them have given a heavier crop of 
rice than those without. This is not to be wondered, at, when it is remem¬ 
bered that carp eat many insects, molluses and other animals which damage 
the rice. 

The experiments are not yet sufficiently numerous to make this point 
certain, but there is no doubt that the crop is in no way harmed by the fish. 

The flavour of the carp is generally very good, even when they are 
freshly taken from the rice field ; but if they have a mxiddy taste, this can be 
readily got rid of by keeping them a few days in perforated barrels in lim¬ 
ning water. Carp are so uuexacting that they can easily be kejit till a con¬ 
venient time for selling them ; the demand for them is generally very good. 

During the earlier years of the experiments the requests for fry 
from rice-growers were very few; but now they are comparatively 
numerous, and come from various parts of Italy besides I/orabardy. The 
growers have seen the good results, and are taking up carp-breeding 
widely; they are trying hatching for themselves and endeavouring in 
every way to make this industry practicable and profitable. All the same, 
much remains to be done. 

There are in Italy 367 040 acres of rice fields, of which nearly all 
could be used for carp breeding; this means that the value of such fish 
might be hundreds of thousands of pounds ; and this could be obtained 
without in any way interfering with the rice crop, which indeed would 
be rather benefited. Carp is thus an extra product which can be obtained 
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with very limited expense and trouble on the part of the rice«grower; the 
fish crop could be used for home consumption or as material for a small 
industry. Now that the difficulty of getting cheap food is becoming 
steadily greater in both town and country, it would be very useful to 
have a supply of good, wholesome fish at a low price. The small renting 
farmer might have a tank from which he could get fish whenever he 
wanted it; this would at any rate serve to improve and vary his generally 
meagre fare; the city markets could have good fish at low prices, to be 
sold alive so that it would be guaranteed fresh to the purchaser; thus 
even the poorer classes could easily obtain a wholesome and nutritions 
food. Besides this, carp could be used, at any rate as a subsidiary means, 
in the control of malaria ; since they feed on the ^gs and larvae of 
mosquitoes, spreading them in the rice fields in malarial zones ought to 
facilitate the task of combating this pest, which is not yet dealt with, 
Bast yeax another JSsh, the trout-perch, was tried in rice fields; it does 
not reach the same size as the carp, but its flesh is of much better quality, 
This shows that various fish may be grown in rice fields, but there is 
no doubt that carp are the most suitable for this purpose and give the 
best results (l). 


A Study on Milk and Cheeses in Greece, 
with regard to their Chemical Composition 

by 

Pn. G. Pawatseas, 

Dlreifnt 0 / fh( Lahomlorv of d iriculluml Chemislfv ui the Mnustf\ 
of Natiouaf Eanumv ol (riecce 


In the laboratories of agricultural chemistry at the Ministry of 
National Bcohomy, investigations arc being made into the products of 
stock breeding and agriculture of the country, especially as to their chemical 
composition, which is of great importance for the improvement of these 
products, as well as from the economic and admiijjstrative point of 
view (discovery of and prosecution for frauds). The principal task of 
one of these laboratoriesis the determination of the chemical composition 
of milk and cheeses. 


(i) Foi further particulars on the methods of brec'tlinj^ carp, see: Surmo, La carpi- 
euUuta nelle mak, cemi biolo!*tci e pratici, Milan, Society Agraria di nombardia, 1913. 
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The figmes given in this article arc taken fiom observations extending 
over two years; during this period it has been possible' to consider all 
the diferout cases and conditions of sale of these products, vind all the 
samples have been takei^ under oui own direct control, or under the con¬ 
trol of an expeiieiiced ai d trustworthy ixtsoii. 


1. Milk, 

Milk stock and conditions of milk froduckon, 

A. Cows. — The number of cows kept specially to produce milk for 
the towns is relatively very small; it amounts to about 3500, of which 
about 2500 are in the sheds of Athens and its neighbourhood, the re¬ 
mainder being in a few other large centres. 

Almost all these cows come from abroad, especially from Switzerland 
and Russia, a very few come from Holland, and a very few are also 
bred in the country, but always out of cows obtained from abroad. 
They are kept always in the sheds and fed intensively, and give 450 to 
650 gallons of milk a year. 

There are also indigenous cows, but these are never milked; they 
are small and live almost entirely on the pastures, very rarely getting 
any additional food. They do some light work, but they are kept almost 
entirely to breed working oxen for the peasants. 

Here and there in the islands of the Archipelago (Naxos, Tinos, 
Andros) some rather larger cows are found; these are milked, and the 
milk is used for making butter and cheese. They yield up to 130 gallons 
a year. These animals, though generally kept at pasture, get vSome extra 
food, and are better looked after than the majority of the cattle in other 
parts of Greece. 

B. Sheep. — In Greece the only widespread breed of sheep is the 
Vlachica ", which numbers about four million head. They are small and 

very hardy animals, living as migratory flocks, in summer on the mount¬ 
ains and in winter on the plains; they never get any extra food and 
receive practically no shelter against the weather. The ewes rarely drop 
twins; they milk for five or six months, giving 300 or 400 gramvS (ii 
to 14 oz.) a day. 

in the islands of Crete, Scopellos, Zante ard Chios there arc rather 
larger sheep of a better breed than those living in the re.st of Greece; 
they are known by the names of the islands from which they come: 
Cretica, Scopellitica, ZaMntina, Chiotica. They are generally kept tethered 
and get extra food in the shed. Most of the ewes drop two lambs, and 
in the Scopellitica race four is not nire. The milk yield varies according 
to the treatment; it often reaches 2 to 5 pints, especially in the first 
three months after lambing. 
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C. Goats, — There are about three million goats in Greece; the 
indigenous breed, known as the mountain breed from the regions where 
it belongs, gives little milk; these goats live always in the open and 
never get any extra food. They drop one or two kids, and yield 400 to 
500 grams (14 to 18 oz.) of milk a day for five or six months. 

Besides this mountain breed, there are a large number of Maltese goats, 
which are kept tethered. There are one or two at each bouse, and with 
plenty of food and proper attention they give 3 to 5 pints a day. They 
are rarely kept as herds, and in this case the owners are graaders, who 
sell the fresh milk; the sheds and pastures are generally round the large 
towns, and each day the goats are taken into the town and milked in 
view of the customers. In Greece, in fact, the fresh ewes* and goats* 
milk sold in the towns comes from the animals kept near by, while the 
milk of the large flocks and herds on the mountains is only used for 
making cheese and buttter. 


Tabee I. 

Fat content of the milk of 285 cows sampled 
in the various stables in Athens, 


Perceotage of fat 


No. of cows 


3.1- ^.5. : . 4 

3.6- 4.0.47 

4-I-4-5.113 

4.6- 5.0. 70 

5»i“-5-5.. , . . 39 

5.6- 6.0. 15 

6.1- .6,5. 5 

6.6- 7.0 .. 2 


The samples were taken from cows in full milk, without any account 
being taken of the breed or of the date of calving; all bad, however, 
calved at least a fortnight before. It should be remarked that in the 
two last groups, with fat over 6 per cent., the cows, thou^ second-calveis. 
were only giving 4% to 5 quarts a day. 











PALIATSEAS 


1338 


Tabi,e II. 


Chemical composition of mixtures of cows' milk. 


Breed 

Specific gravity 

Total solids 
% 

Fat 

% 

Proteins 1 

% , 

Sugar 

% 

|ss 

Water 

% 

X2 Swiss . 

.... Maximum 

1.0320 

14.08 

530 

3-63 

4*95 

0.78 

88.04 


Averajie 

1.0309 

12.72 

4.14 

3-33 

4.48 

0.76 

87.28 


Minimum 

1.0285 

11.96 

3-55 

2.94 

4.21 

0-73 

85.92 

25 Swiss . 

.... Maximum 

1.0320 

13-53 

5-05 

363 

4.68 

0.79 

88.05 


Average 

1.0305 

12.59 

4-X5 

3.21 

4-47 

0.76 

87.41 


Minimum 

1.0285 

XI.95 

3-45 

2.79 

4.14 

0.74 

86.47 

16 Swiss . 

.... Maximum 

1.0325 

14.17 

5-15 

398 

4.62 

0.81 

87.78 


Average 

I.O312 

12.92 


3-41 

4.41 

0.78 

87.08 


Minimum 

1.0295 

12.22 

3-95 

2.67 

4.14 

0-75 

85.83 

8 Russian . 

.... Maximum 

1.0320 

13.67 

5.18 

3-45 

! 

4.81 

0.79 

87.55 


Average 

1.0310 

12.96 

4.41 

326 

4-54 

0.76 

87.03 


Minimum 

1.0290 

12.45 

4.00 

2.83 

4.21 

0-73 

86.33 

7 Kussiaii . 

.... Maximum 

I.O31O 

13-76 

5-35 

3.66 

4.68 

0.81 

87.39 


Average 

1.0299 

13.06 

4.70 

3*21 

438 

0.76 

86.94 


Minimum 

X.027C 

12.41 

3-90 

2.83 

3.87 

0.74 

86.24 


JSI, B, In these dififereui cases analyses were made each week £or a year; m some oi the stables 
cows were removed and replaced by others duriag this time, but the total number reuiained the same* 


TAB3pe III. 

Fat cotUeni of cow’s milk at different times during milking. 


First half litre .r.4 per cent 

After the fifth litre .^-^,1 » >. 

I^t half litre.7.6 » <( 

Average of the ten litres.4*7 » » 

[One litre «= i pint; 10 litres « 55gallons]. 
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The milk of a cow which had just calved contained 1.8 per cent, 
of fat; a fortnight later it Was up to 4 per cent., and then remained 
constant except for slight variations due to the lactation period or the 
season. 


Table IV. 


Chemical composition of milk from a flock of 400 Vlackica twes. 



Specific 

gravity 

Total 

uolids 

Fat 

Proteins 

Sugar 

Aah 

Water 



% 

% 

% 

% 

% 

% 

Maximum. 

1.0370 

19.32 

8.08 

6.59 

4.56 

0.94 

82.10 

Average. 

1.0358 

18,45 


6.24 

4 -19 

0.92 

81.55 

Minimum. 

1.0332 

17.90 


5.82 

3.98 

0.90 

80.68 


Table V. 

Chemical composition of milk from a herd of 300 mountain ^oats. 



Specific 

gravity 

Total 

eoIi<l3 

Fat 

Proteins 

Sugar 

Ash 

Water 



% 

% 

% 

% 

% 

% 

Maximum. 

1.0320 

16.67 


4.49 

4.24 

0.82 

85.97 

Average. *. 

1,0305 

15.22 


4.20 

4.X2 

0,80 

83.77 

Minimum. 

1.0300 


5.22 

3‘95 

3-95 

0.79 

83.33 


The analyses given in Tables IV and V wore made weekly for six 
months. 


3 




































1340 


PAUATSEAS 


Table VI. 


Chemical composition of the milk oj Mnliesa goats. 



Specific 

gravity 

Totel 

solids 

% 

Fat 

% 

Proteins 

% 

1 

Sugar 

% 

Ash 

% 

Water 

% 

Maximum . 

1.0326 

16.59 

6.80 

4.81 

4-54 

0.88 

88.34 

Average. 

1.0303 

1379 

4.9X 

bo 

0 

4.27 

0.81 

86.21 

Minimum ,. 

1.0270 

11,66 

3.68 

2.05 

3-83 

0.74 

83.41 


The samples for the analyses shown in Table VI were taken at 
random from goats brought round the streets for the sale of milk. This 
explains the great range in the figures, which represent 125 analyses 
made over a period of two years. 


II. Milk. Frauds. 

The chief frauds practised are watering and skimming; the use of 
various substances to improve the keeping qualities of the milk is little 
known in Greece. 


III. Cheeses. 


The cheeses of Greece may be ranged in two groat classes: soft 
and hard. They are made only from ewes’ and goats’ milk, and are 
almost entirely coi.somed in the com.try. In I910 the Royal Agricultural 
Society of Greece organized a cheese show in Athei s; most of the prov¬ 
inces took part in this by sending the different types of cheeses made 
in their districts. We took advantage of the occasion to obtain samples 
for analysis of nearly all the cheeses. 

The results of these analyses, with some others made later, are 
shown in Table VII. 
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Tabee VII. 


Chemical compOHlion of the principal Greek cheeses. 


Type 

Name 

Water 

% 

Ash 

% 

Fat 

% 

Nitrogenous 

matter 

% 

Salt 

% 

Soft 

T€ta 

46.206 

6.736 

26.464 

20.594 

•4.490 

» 


45-475 

6.476 

27.280 

20.769 

4.386 

» 

» 

45-289 

5.279 

30.048 

19-384 

3.012 

» 


44.180 

5*035 

32.679 

18.106 

2.715 

» 

j) 

48.121 

5.822 

27.399 

18.658 

3*737 


» 

5 x, 75 r 

5.702 

24-587 

17.9S0 

3.796 

» 

Touloumotyri 

45-835 

5.148 

29173 

19.844 

2.795 

» 

n 

37-107 

5-489 

31.694 

25.730 

3-254 

Hard 

Kephalotyri 

26.104 

6.223 

29.556 

38-117 

2.776 

)) 

» 

26.318 

9.869 

28.964 

34-849 

6.913 

» 


32.193 

10.185 

28.567 

29.055 

5.963 

)) 


30.024 

8.327 

27.419 

34-230 

5-035 

» 

» 

25.588 

8.018 

36.288 

30.166 

5-393 

)) 


25835 

9308 

28.527 

36.330 

6.709 

)» 


27.641 

7-154 

25.316 

39 -S 89 

3.888 

» 

» 

20.066 

6.085 

39 * 6 i 8 

34*231 

3.407 

)) 


38.427 

7.601 

25.158 

28.814 

3*959 

« 

Dc Kritis 

38.745 

7.600 

20.313 

33-342 ! 

4.430 

1 ) 

» 

33-341 

7*555 

28.295 

31.809 

4.271 

w 

)» 

37-51:7 

6.980 

23.618 

31.S85 

3*939 

» 

Agmphon 

34.124 

6.582 

30.992 

28.302 

3.894 

» 

» 

28.398 

6.165 

36,561 

28.881 

3.317 

» 

D 

30.329 

6.520 

33.403 

29.748 

3.522 


» 

29*934 

9.314 

30.202 

30.550 

6.005 

» 

Dutch 

33*648 

7-395 

32*193 

26.764 

4.346 

» 

E^sscri 

34*518 

5.527 

20.936 

39-019 

2.462 

» 

» 

35‘2i6 

5.776 

24.934 

34.074 

3*043 

» 


34*540 

5.605 

20.074 

39 * 7^1 

2,701 

» 

» 

28.978 

7*799 

33.590 

29,633 

5,202 

» 

St. George 

* 28.527 

4.325 

36.509 

36,639 

0.888 

» 

Skyros 

22.139 

6.031 

38.161 ^ 

33,669 

3,172 

» 

Blassavetie 

22.428 

5*352 

37*555 

34.665 

2,236 
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The Present State of the Potato-Drying Industry in Germany 

by 

Piui. li. Parow, 

of the Institute for the Fetmentaiion and btajch Inauslnes in Ueilin 


The most important of all the hoed crops is the potato. As a human 
food, a feeding-stuff and a raw material for ttchnical operations (starch 
manufacture and distilling) it is ol the greatest consequence. Germany's 
potato crop occupies 8.i million acres, that is over 12 per cent, of the 
total cultivated area. All the other hoed crops together only amount to 
4 per cent. The yearly production of potatoes in Germany has reached 
44 % milion tons. The consumption is about 40 million tons; of this 
about 13 million goes for humai» consumption, 16 million for cattle food, 
4 ^ milion tor industrial purposes and 6 million for vseed. The differ¬ 
ence between production and consumption is 4 million tons; this 
forms the loss, which is due partly to natural respiration during storage, 
and partly to rotting. The 4 % nnllior tons of potatoes used in industry 
are distributed as follows: 2 % million for distillation, i % million for starch- 
production, and half a million for dr3dng. The annual loss of potatoes is 
at present equal to the amount used in industry. 

With but few exceptions the potato crop has steadily increased, rising 
from 25 million tons in 1887 nearly 50 million in 1912. The yield per 
acre has in the same period risen fiom 3 tons 6 cwt. to 5 tons 9 cwt., 
while the yield per head of population has increased from about 10 cwt. 
to about 14 cwt. A still further increase of the potato yield is to be 
anticipated for certain from further improvements in cultivation. The 
consumption of potatoes has not kept pace with the pi eduction. 

Potato-drying should therefore establish an equilibrium betwec‘n the 
two and at the same timereduce the yearly loss. The following statistics 
show how well suited potato-dr3dng is for these purposes. In 1907, 118 
factories dealt with 125 000 tons of potatoes and produced 30000 tons of 
the dried material. In 1912 there were 426 factories, which used 550 000 
tons and turned out 120 000 totiS of dried potatoes. Thus in five years the 
number of potato-drying factories has increased three and a half times, 
while the material dealt with has increased four and a half times. The 
potentiality of the existing factories is, however, much greater; with a 
complete utilization of their apparatus, they could take 1 % million tons 
of potatoes, making 400000 tons of dried potatoes. So far the disposal 
of the produce has presented no difficulty. With a view to maintaining 
favourable conditions of the market, keeping prices steady and increasing 
the area of disposal, the Society of German Potato-driers has arranged 
an economic Understanding; this result has been reached by the formation 
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of the Salcs-Union of German Potato-driers, to which most of the fac¬ 
tories belong. 

The technical development of potato-drying has in a short time 
reached a high degree of perfection. The German machine-industry has 
worked so persistently at the construction of the driers, that the dried 
potatoes now turned out by them are of unsurpassable quality. The 
firms which have done most in this direction are : J. Aders, of Magdeburg; 
Btittner, of Uerdingen; Forster and Co., of Magdeburg; Imperial, at Meissen 
(Saxony); Edetsch, of Coswig near Dresden; H Paucksch A. G.,at Tauds- 
berg a. W.; the ’’TatOvsin Drying-machine Company, of Berlin; Venuleth 
and Ellenberger, of Darmstadt; and Wagner, of CiistTin. 

The drying machines used at present are on two different principles : 
drums and rollers. Both are widespread, but the roller-system tends to 
preponderate. The two systems differ in the source of the heat and in 
the form of the product. In the drums, the drying is carried out by gas 
from coke, lignite or coal, mixed with air, while the iollcr-ai>paratus uses 
steam or superheated oil. The drum-apparatus turns out potato slices, 
the roller-apparatus flakes. The drum-system is represented among others 
by the firms Biittner, Imperial and Wagner. 

Butbaer's apparatus consists of a fluted drum, in which the potato- 
slices, prepared from washed potatoes by a special machine by the same 
maker, are slowly turned over. The hot gases from the furnace are drawn 
into the drum by an aspirator, and come into contact with the slices, from 
which they draw off the moisture; this escapes from the drutn through 
the Cyklon ”, while the dried potato slices pass out at the far end of 
the cylinder; after passing through a refrigerator they are ready for 
packing. 

The Imperial drying-apparatus consists of a trough in winch revolves 
a cylinder with perforated casing; the oitter surface of tins casing is pro¬ 
vided with pins, which carry the slices from the trough over the drum whore 
they come in contact with the hot gases streaming through it. The gas 
is led into the dntm through a tube. The dried slices are carricfl to the 
store by an air current. 

Wagner’s drum-apparatus (v. Schfltz system) is composed of jfirst 
and second driers. Each drier consists of four caiclosed vSitperimposcd 
drums, in which cylindrical stirrers keep in motion the material to be 
dried. The oven in which the hot gas is prepared is .situated between 
the two driers and communicates with a chamber provided with valves, 
in which the gas is mixed with air before being led into the drum. Another 
of Wagner’s maclunes is the simplex drier, which has five fixed sitpctim- 
posed drums. It is suited for small concerns (about 8 cwt. per hour). The 
cooling of the dried product is performed by a special machitie. The 
transference of the material to both driers and to the cooler is done by 
elevators. 

Besides the machines mentioned, drum driers axe built by the following 
firms; Bemburg Machine-Works, at Bemburg; Jalm, of Amswalde; Pelry 
and Hecking, of Dortmund; Sauerbrey, of StassfUrtJ and Soest and Co.> 
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of Diisseldorf. The improvements in construction refer chiefly to special 
methods of conducting the hot air to and from the apparatus] in this way 
the consumption of coke has been reduced from i6 or i8 lbs, to lo lbs, per 
100 lbs, of potatoes. 

The roller machines have undergone an essential modification. The 
first of these consisted of two hollow revohing cylinders, placed close 
together, and heated by steam at a pressure of three or four atmospheres. 
The washed and steamed potatoes were brought into the loUers by a 
distributor; they were then crushed between the rollers, forming sheets 
of paste of the thickness of paper; these were then scraped off, after 
making three-quarters of a revolution, by knife-blades against the rollers. 
The steam was drawn off by aspirators close to the rollers. 

Nowadays the rollers are no longer put close together, nor are the 
aspirators near the rollers; but the speed of the rollers and the steam 
pressure are increased. With appropriate arrangement of the carr3dng 
and crushii^ cylinders, and increase of the steam pressure from 3 or 4 
to 5 or 6 atmospheres and of the number of revolutions from 3 or 4 to 6 
per minute, a greater capacity of production has been obtained. At pre¬ 
sent every square foot of surface of the rollers allows of the drying of 14 
to 16 lbs. of potatoes instead of 10 to 12 lbs. The roller-machines built 
by Paucksch are, in the modem construction, provided with emshing 
rollers, allowing the drying rollers to be further apart. Xn this way also 
the heavy pressure of the rollers against one another is avoided, so that 
the wear is reduced. By the use of the crushing rollers, the thickress of 
the layer of potato on the drying rollers can also be increased, so that the 
production is greater and there is no likelihood of getting an over-dried 
article. The Use of powerful ventilators, ren.dering a ^mney unnecessary, 
allows all the machines to work separatdy, as they are arranged so as to 
absorb the steam from above and below the rollers. 

The apparatus built by Forster and Co. is noteworthy for having its 
two rollers very far apart {10 inches). By this arrangement damage to 
the rollers by stones or other hard substances is almost impossible, and 
the wear on the rollers and knives is very slight. The potato-mass is 
brott^t into the drying-rollers by guiding-ioilers. 

The roller-apparatus of J. Aders differs from most others in the 
arrangement for bringing the material into the rollers. Here the potato- 
mass is placed below the rollers, whereas in all the others (except Forster's 
machine) it is placed above; iu consequence, the rollers of these two 
machines turn in the opposite direction from those of the others, namdy 
ontwards instead of inwards. 

With the exertion of Kletsch's apparatus, all the roUer-driem use 
steam. Kletsch^s rollers are heated by mineral oil at 230-240^^ C.: the oil 
is heated to about 240^ in a special oven, and led through the cylinders 
and back to the oven by pumps; the loss of temperature of the oil during 
the whole circuit is only about 3® C. The same oil is used again and 
again, and the loss in a season's working is reckoned at only 10 per cent. 
The oil requirement of each machine is about xo cwt. In spite of the 
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high temperature, no burning of the dried material takes place, as the 
rollers make 6 or 7 revolutions per minute. The use of hot oil for heating 
the rollers allows the apparatus to be nin by electricity, thus avoiding all 
use of steam and boilers except just for steaming the potatoes. The oil 
is heated by hot gases from the combustion of coke, which pass round a 
boiler containing the oil. To utilize the escaping hot gas, an Imperial 
Tnar-bitie is combined with the Ellefcsch roller-machine in such a way that 
the gases pass into the Imperial slicing machire, where they are used to 
draw off the moisture from the potato-slices. 

The improvement of the roller-apparatus, the use of hot-water pumps 
to return the water condensing in tlie rollers to the boiler, the improved 
absorption of the steam from the potatoes, etc., have resulted in a dimi¬ 
nution of the steam used taking place at the same time as the increase in 
the working-power of the machines. Whereis formerly 100 to 120 lb.s. of 
steam were required per 100 lbs. of potatoes, the pre.ient requirement is 
only 60 to 80 lbs. The total costs of desiccation have therefore dimi¬ 
nish, though they must still be considered high. The reisons for this 
are: higher wages of labour, higher prices of coal, and the cost of the now 
Unavoidable storage of the dried potatoes. The total cost varies between 
S^f^d an4 5 per 100 lbs. of raw potatoes. 

Hand in hand with the improvement of the apparatus has gone an 
improvement in the quality of the dried potatoes. While formely the 
dried ware was turned out not always free from objection (too damp, 
burnt, etc.), the present products are of remarkably good character. These 
are therefore used not only as stock feed, but as human food and raw 
material for industries; their chief use is, however, for cattle, and in this 
way they are of great importance. Nitmerm.s feeding experiments have 
shown both slices and flakes to be sound concentrated foods, relished by all 
classes of stock. For fattening pigs flakes have been found better than 
slices. 

In distilleries and yeast-factories good results have been obtained 
from the use of diied potatoes, which seem inclined to replace maize. Both 
slices and flakes can be used for jneparing lactic acid, and their yield is at 
least equal to that of maize. For making gum.s, dried potatoes in the form 
of meol have also beei’ found suitable. 

Dried potatoes in the formof m&al (called "Kurtolldwulzmclil ” or 
" Flockenmehl ”) are now much used in the kitchen and by bakers and 
confectioners. For preparing soitps and moulds “ Kartoffelwalzenrachl ” 
is very valuable, making them tasty and readily digestible. In bake-hoUses 
and confectioneries the “ Flockenmehl" can replace 10 or 20 per cent, of 
wheat flour; the produce tastes well and keeps longer than it otherwise 
would. The use of " Flockenmehl ” facilitates the working without increas¬ 
ing the cost. 

In the ten years of its existence potato-drying has made great 
technical and economic progress, and its importance to the naticAi is 
now generally recognized. 
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1015 > An Act to Begulate the Size and Description of Gases used in the Sale 
and Export of Fruit and for purposes incidental thereto. Queensland. 

This Act may be cited as '"The Fixiit Cases Act of 1912'', and came 
into force on July ist 1913. It pioHbits the sale in Queeslaiid, and the 
export thence to any place within the Commonwealth, of any fruit which 
is not packed in a case of the prescribed size, measurement and capacity. 
All cases used for fruit-packing must be new, or clean and free from any 
insect or fungus disease. All cases used for export must be new. No 
person shall sell fruit in a case in Queensland, or export fruit in a case 
until such a case has been visibly and durably impressed, printed, or 
marked at one end on the outside within a space measuring not more 
than five inches long and two inches wide: 

а) with the name and address of the packer of the case; and 

б) with the words " Guaranteed by the packer to contain two im¬ 
perial bushelsorGuaranteed by packer to contain one imperial bushel 
or one-half or one-quarter of a bushel as the oize of such case may 
warrant. 

Any person who does not comply with these regulations shall be liable 
to a penalty not exceeding five pounds for the first ofience, and of not 
less than two pounds, or exceeding fifty pounds, for every subsequent 
oSence. 

Any person who: 

a) alters the size of, or tampers with, any case bearing the packer's 
name, address and guarantee; or 

J) wilfully defaces, or ^ters, or tempers with the packer's name, 
address, or guarantee on any case; or 

c) sells fruit in an unclean case, or in a case infected with either 
insect, or fungus disease; 

shall be liable to a penalty not exceeding ten pounds, or to be im¬ 
prisoned for any period not exceeding six months. 
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1016 - Decree and Order relating to Agricultural Instruction under the Depart¬ 
ments and Communes in France. — D6crii et Airae porumt Rigicment d’admi- 

nistration publiquc pour rcxccution dc l<i I,oi du 21 aodl 1912 relative k I’Enstigne- 
ment D^partemental ct Communal de VAgricuUuro — Journal OfftciHde la Ripubhque 
Frangaise, Year XIV, No. 165, pp. 5279-5281. Paris, June 20, 1913. 

The reorganization of the agricnltitral services and agricultural edu¬ 
cation, laid down in article 1 of the law of the 21st of August 1912 (i), 
has been regulated by the Order of the 17th of June 1913 and the Decree 
of the 12th of June 1913. 

The dissemination of the agricultural information possessed by the 
departmental (2) directing offices of the agricultural services is to be 
carried out by means of lectures and publications. The lectures are given 
by the directors of the agriatltural service and by the professors of agri¬ 
culture. A ministerial order, made on the proposition of the departmental 
director of the agricultural services and after consultation with the agri¬ 
cultural inspection service, fixes each year for each department the con¬ 
ditions under which the dissemination of agricultural information is to 
be carried out. This order, in particular, fixes the number and programme 
of the lectures to be given during the course of the year. 

The publications may consist of bills containing instructions and 
advice for agriatltural practice, to be signed by the prefect; also of leaflets 
and notices for distribution iu the communes tuider the direction of the 
mayors and of the presidents of agricultural associations and syndicates 
in receipt of grants from the State or the department. 

The establishments for public instruction in which the agricultural 
instniction is part of the functions of the directing ofl&cCvS of the agri¬ 
cultural services are indicated for each department by ministerial order. 
In establishments for public instruction not under the Ministry of Agri¬ 
culture, the agricultural instruction is given by the director of the agri¬ 
cultural services, the professor of agriatlturc assisting in the directing 
offices, and the other professors of ngriailturo, under conditions fixed by 
an order made conjointly by the Minister of Agriculture micl the Mimster 
responsible for the establishment iix wliich the agricultural instruction is 
given. 

The director of the agricultural services assists, in the department, in 
the working of the service of economic and social interests of agrioiltttre, 
mutuality and ntral hygietie. Tor this purpose, all demands for grants 
from the fitnds of the State or departmait coming from societies, mutual 
agriaxltnral avssociations, brec'diiig syndicates, cooperative credit banks and 
various agricultural bodies are submitted by the perfect to the director, 
who advises as to the suitability of the case. The programmes of all 
subventioned agricultural shows mitst also be approved by him. He most 
also undertake enquiries for the creation of chairs of agriculture and the 


(i) See No. 1594, B, Dec. 1912. 

(a) In tliis article ** departmental ” 'and ** department ** refer to Uic adminietmtivc 
divisions (** d^partennmts of France. 
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areas under their charge, and for starting practical schools, farm-schools, 
winter agriatltural schools, house-keephig schools or other institutions 
for technical agricultural education. He also makes e quiiies with regard 
to demands for* advances of morey made under the laws on agiicul- 
tural mutuality, credit and cooperation. He is an ex officio member of the 
departmental committees for awarding prizes for vsillcworm teaiing, olive 
growing and industrial crops, as well as of the committees for agricultitral 
and viticultural studies, and of the committees of herdbooks, studbooks 
and other genealogical books for breeds of live stock. He may undertake 
the functions of general commissioner of the shows organized by the State. 
He may be entrusted by the prefect with investigations on questioj s of 
rural hygiene, and may be called on to assist commissions concerning 
agriculture. 

The director of the agricultural services takes part in agricultural 
investigations; he is also given the direction *of the experimental and 
demonstration fields for agriculture and vine-growing. 

Each year the director of the agricultural services presents to the 
prefect a report on all the agiicultural services of the department. 

The director, head of the agricultural services in his department, is 
assisted by one ox more professors of agriculture, who fill the chairs cor¬ 
responding to the distiicts determii ed (by ministeiial order), a: cl by pro¬ 
fessors for special subjects (dairy h dustry, hoiticulture, bee-keeping, silk¬ 
worm-rearing, etc.). 

The holder of the chair of agiiculturc in the town in which the direc- 
ting-ofiGlce of the agricultural services is situated acts as and bears the 
title of assistant to the director of the agricultural services (i). 

The professors of agriculture, under the control of the director of 
the agricultural services of their department, are entmsted with the* spread¬ 
ing of agricultural information : i) by lectures to farmers; 2) by regular 
courses in the establishmeiats for public instruction designated by min¬ 
isterial order. 

The professors of agricvxlture are, in their respective districts, to assist 
in investigations, agricultural statistics aid commissariat supply, organ¬ 
ization and oversight of experimental fields and agricultitral dnioii- 
strations, organization of shows, and the creation and control of various 
societies, and in general to carry out all missions and work ontrUvSt(‘d to 
them by the director of the agricultural services. They are consulted 
on questions of agricultural education or the agricultural service concern¬ 
ing their districts. 

lecturers in the practical schools of agriailture may, at the same 
time, undertake the duties of professor of agriculture in the district in 
which the school is situated. 


{Mci). 


(i) “Adjoint 3i la direction des services agricoles^*. 
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1017 - The Host Important Products ol the German Colonies. — Thifxb ia Archiv 

der Dcutsclicn Landwirlschajlsmi% Year 37 (Report of the Transactions of the 41st Ge- 

ncTdl Meeting of the German Council of Agriculture from the iith to the 14th of 

February 1913), pp. 311-223. Berlin, 1913. 

Ill the year 1911 the Geriaai) Colonies produced 3 520 000 lbs. ol cot¬ 
ton agaiisl 2420000 lbs. in the preceding year. The 1912 cotton crop 
is valued at 6 050 000 lbs. 01 this quantity by iar the greatest portion 
is supplied by German East Africa, while Togo contributes but little to 
the exports. 

* The citltivation of sisal hemp has developed largely in German East 
Africa, so much so that in 1911 this colony was able to export 11035 ^ous 
of sisal worth £220 500. 

The breeding of sheep for their wool is constantly increasing in im¬ 
portance in German South-West Atiica; the flocks aggregate about 
32000 head and the exports of wool amount to 187000 lbs. 

Kapok also is on the increase in the German colonies. The pro¬ 
duction of silk, especially in Kiaulschau where close on 30000 mulberry 
trees have been planted, is likewise increasing. 

As for rubber, a niimber of planters in German East Africa have as¬ 
sociated for working itp their crude ntbber on cooperative lines. In 1911 
the German South Sea Islands became rubber producing countries: Sa¬ 
moa exported in that year £637 worth of rubber, and New Guinea 
Upwards of 4400 lbs. of guttapercha. 

The value of the total exports from the German colonies of oils, fats 
and produce 3delding them amounted to about £i 078 000. 

The South Sea Islands are actively engaged in the production of 
copra, of which they exported in 1910 ii 000 tons, worth £171500. The 
same year German Ea^^t Afiica expoited about 5040 tons of copra, worth 
£98 000, In 1911 the total value of copia exports omouuted to £450 800. 
German West Afric<i sitpplies chiefly the fmits of the oil palms and expor¬ 
ted in 1911 nearly £400000 worth oi palm oil and kennels. 

In 1911 German South-West Africa prodticed 1194000 lbs, of coffee, 
worth £12 250, 

Tobacco is grown in large quantities Kumemn and in South-West 
Africa. Maize is produced in, all the colonies, but most of it is consumed 
on the spot. The cacao produced in the German colonies represents one 
fifth of the total imports of cacao into Germany. 

Among the fruits grown in the colonies, bananas and pineapples 
deserve to be mentioned. 

1018 - Agricultural Education and Research in England and Wales (i) — Board 

oi Agriculture and FtsHerieSf I^caUet No. 197, 16 i)p, V«idon June, 1913. 

The Board have since 1888 made grai ts which row amourt to fx8 500 
per annum in aid of the higher agri(^u]tural education iu England ard Wales, 
and grants amounting to £7000 for agricultural education of a less advanced 
character in most of the counties. Besides the above, grants are also 
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available from the Development Ftmd for the further extension of educa¬ 
tion of this type. 

England and Wales possess X4 agricultural colleges and agricultural 
departments of Universities or University Colleges, wliich after a three or 
four years' course give the degree of B. Sc. in agriculture or the diploma 
of agriculture. These are the agricultural departments of the following: 
1) University College of Wales, Aberystwith; 2) University College of North 
Wales, Bangor; 3) Cambridge University; 4) Uiiversity of Ueeds; 5) Arm¬ 
strong College, Newcastle-upon-Tyne; 6) University of Oxford; 7) University 
College, Reading; then the following Agricultural Colleges: i) Royal Agricul¬ 
tural College, Cirencester; 2) College of Agriculture and Horticulture, Hol¬ 
mes Chapel, Cheshire; 3) Midland Agricultural and Dairy College, King¬ 
ston, Derby; 4) Harper-Adams Agricultural College, Newport, Salop; 
5) Horticultural College, Swanley, Kent; 6) Agricultural and Horticult¬ 
ural Collide, Uckfield, Sussex; 7) South-Eastern Agricultural College, 
Wye, Kent. 

All the above institutes have farms attached for practical and research 
work, and many of them besides the usual course of studies hold special 
courses of shorter duration. 

There are also four special institutions : i) The British Dairy Institute, 
Reading; 2) Harris Institute, Preston; 3) National Fruit and Cider Institute, 
Dong Ashton near Bristol; 4) Royal Horticultm*al Society's School, Wisley, 
Surrey. 

There are further twelve farm and dairy schools and similar institutions 
founded and provided for by the county couiidls. 

As regards agricultural research a sum of £31000 per annum is allocated 
from the Development Fund for the purpose of aiding research into certain 
definite groups of subjects. 

The institutions and the subjects selected are as follows : 


Suhyect 

Plant Physiology.- 

» Bjreeding .. ^ 

» Pathology.- 

Fruit Growing, including the piatical treat- - 

meat of plant diseases 

Plant Nutrition and Soil Problems . . . . - 

Animal Nutrition.| 

Animal Pathology.| 

Dairying.- 

Agricultural Zoology, with special reference 

to Economic Entomology.- 

Agricultural Zoology, with special refcarcncc 

to Helminthology.- 

Economics of Agriculture .- 


Name of XnstitnUofi 
Imperial College of Scicna\ 

Cambridge University. 

John Innes Itistitution. 

Royal Botanic Gardens, Kcw. 

Bristol University, in conjunction with the 
National Fruit and Cider XUvStitule. 
Rothamsted Experimental Station, 
Cambridge University. 

Eecds Univ^‘rsitY. 

Royal Veterinary College. 

Board*s Veterfnary laboratory, Alperton, 
Middlesex. 

University College, Reading, 

Manchester University. 

Birmhigham University. 

Oxford University. 
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A sum of £3000 per annum has also been allotted to provide assistance 
in respect of special investigations for which provision is not otherwise 
made. 

Another direction in which agricultura] education and research is being 
developed is in the supply of technical advice to farmers and the investiga¬ 
tion of local problems. A grant of £X2000 has been made for this object. 

England and Wales have been divided into eight districts in each of 
which is situated an Agricultural Department of a University or an Agri¬ 
cultural College, the scientific andtechnicalstaffsofwhichdevotethemselves 
to the investigations of difficulties and problems presented especially by 
small holders. 

The Institutions selected up to the present and the areas in which the 
services of the staffs are available are as follows : 

InstUuUon. Area, 

Cambridge University.- Bedlord, Cambridge, Essex, Herts, Hunts, Eincs. {Ke- 

stev<‘n), Eincs. (Holland), Norfolk, Northampton, 
Suffolk. 

Bristol University.- Gloucester, Hereford, Somerset, Wilts, Worcester. 

Reading University College ... - Perks, Bucks, Dot set, Bants, Middlesex, Oxford, 
Bangor University College ... - Anglesey, Carnarvon, Denbigh, Flint. 

Aberystwyth College.- Brecknock, Cardigan, Carmarthen, Glamorgan, Merio¬ 

neth, Monmouth, Montgomery, Pembroke, Radnor. 
Newcastle, Armstrong College . . - Cumberland, Durham, Northumberlaud, Westmoreland. 

Eeeds University.- Yorkshire. 

South-Eastern Agricultural Col- - Kent, Surrey, Sussex, 
lege, Wyc. 

special Cottrsesill Forestry areprovided at the Universities of Oxford 
and Oimbridgt and the University of North Wales, Bangor, as wellasat 
Armstrong College, Newcastle-upon-Tyne, and at the Royal Agricultural 
College, Cirencester, 

Special grants to the amount of filooo per annum are made hy the 
Board in aid of forestry education provided at the four first-named insti¬ 
tutions. 

A practical School of Forestry, established in 1904, is maintained 
by H. M, 0 fl 5 .ee of Woods, etc., in the Forest of Dean. 

A sum of £1200 per annum for two years has heon allocated from the 
Development Fund inaid of forestiyresesirch atOxford, Cambridge, Bangor, 
Cirencester and Armstrong College, and a sum of £1000 per annum for 
minor forestry experiments. 

A grant has been made by the Devclopuient Commission of £2500 
yearly for three years for the purpase of providing technical advice in 
forestry. With this object, England and Wales have been divided into five 
districts and an advisory officer has been attached to a teaching institution 
in each district. 

The Districts are as follows : Northern, Wdsh, Central and Southern, 
Eastern, and South-Western. 
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loig - The Agricultural Colonial Institute at Florence. ~ istuuto agnooh coio- 

niah itaUano, 13 pp. Florence, May 1913. 

The Agricultural Colonial Institute at Florence was founded in 1911 
with the object of offering intending colonists the possibility of prepar¬ 
ing themselves thoroughly for farming in the colonies. The course of 
instruction, which lasts two years, is divided into two parts. The first, of 
a preparatory character, lasts from November 3 to June 30, and the 
second, or complementary course, lasts from October i to Jime 30. 

The curriculum is the following: 

First year: Colonial agriculture, general botany, natural sciences 
in their relation to agricoltuie, applied mathematics (exercises in 
map-drawing, valuation and book-keeping), geography and meteorology, 
French, 

Second year: Colonial agriculture, plant geography, systems and 
diseases of colonial plants, colonial agricultural and chemical technology, 
colonial farming, climatology and commercial geography, colonial laws 
and history, colonial live stock breeding, colonial hygiene, colonial 
entomology, English, Spanish or Arabic as desired. 

The lectures are completed by numerous practical exercises. After 
successfully passirg the examination at the end of the second year, 
regular students obtain the diploma of colonial agriculture. 

In the autumn of 1912, for the first time, a course of tropical 
veterinary science was held for veterinary surgeons; similar courses 
will henceforward be held regularly. This year the course will last 
from September 15 to October 14, The course of lectures embraces 
the following subjects: geography, live stock breeding, entomology, 
tropical veterinary sdene, hygiene, accompanied by practical work in 
bacteriology, and breeding and clinical practice. 

In the current year from September 15 to November 8 a higher 
course of colonial agriculture will be held for men already possessing a 
diploma in agriculture. The programme embraces colonial geography, 
plant geography, colorial agricultural, meteoiology, colonial farming and 
its products, colonial live stock breeding, colonial fanning, colonial 
history, economics and law; precautions against diseases of men and 
animals in the colonies. I^ectures on agriailture and economy in the 
Argentine. Those students who pass the examination at the end of the 
course get a special diploma. 

X02Q - Agricultural Demonstration Work in the Philippine Islands. — The 

Philippine Agricultural Review, Vol. VI, No. 6 (Demonstration and Extension Num* 

ber), pp, 265-302. Manila, June 1913. 

A law has been passed by the Philippine legislature to establish sta¬ 
tions for practical instruction in matters concerning agricultural demon¬ 
stration and development''. 

As 90 per cent, of the farms are of less than 5 hectares (12 % acres) 
in area, and the vast majority of the Filippino farmers do not read either 
English or Spanish, a special method of procedure, known as cooperative 
agricultural demonstrations, has been adopted. 
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1, Cooperative demonstration plots on ihe farms,’-- In each place the far¬ 
mers wishing to benefit from the system become cooperators. Inspectors 
of agriculture visit the farms and take charge of a plot, which is cultivated 
according to the best methods, though only by means available to the small 
farmer. The cooperator gets the benefit of the example and of the increased 
crop obtained by the improved methods. This system, already adopted 
in other countries, has everywhere given excellent results. 

2. Demonstration stations — There will be one of these stations per 
province; they are the headquarters at which the inspectors are trained 
and to which they return from time to time to keep in touch with the work. 
They also produce the seed for distribution to the farmers, and will be used 
for trying new crops ; they also carry on demonstrations on a large scale. 

For some years the Philippine railway companies, following those 
of the United States, have been distributii^ selected seed and other aids 
to agriculture. The financial results of this are most interesting: thus the 
maize trafi&c of Iloilo in three months in 1912 was greater than in the three 
preceding years together. 

The Manila Railroad Company is constructing a special car for agricul¬ 
tural demonstrations. This will take members of the staff of the Bureau 
of Agriculture from place to place with all the modern material for instruc¬ 
tion (lantern projections, improved products, drawings, etc.); leaflets and 
selected seed will be distributed free, 

1021 - Provisions for the Trial Year of Tuition for Women Teachers of Agricul¬ 
tural Housekeeping, — MinistenalblaU der Kemqlich Pmissischcs VerwixUunq fm Land- 
wirtschaft, Domdnsn und Forstent Year 9, No. 6, pp. 157-161. Berlin, June 1913. 

The Ministerial Deciee of April 26, 1913, contains the provisions 

concerning the object and the lines of study to be pursued by the wo¬ 
men teachers of agriailtural housekeeping during the year of probation 
ordered by the Decree of September 30, 1909, and gives the list of the 
schools in which the year of probation may be spent. 

1022 - The Work of the Swiss Agricultural Association in the Tear 1 M 8 . — 
Jahmberickt des Schmizeri^chimLandwiftsckifilichen Viriim pro 1912,70 pp, Brugg, 1913. 
The present annual report of the Swiss Agriailtrtral Association 

for 1913 gives, after a general review of the economic conditioiis of the 
year 1913 ai d of the work of the Swiss Peasants, Secretariat and of the 
Peasai.ts’ Federation, a table of the branch and trade assodatiojis (30 with 
60 326 members) and describes the special work of the Association in 
the meeting of delegates and sittii-gs of the board, by the diffusion of 
technical publications, and by the giving of lectures by travelling teach¬ 
ers; it further reports upon the work of the several branch associa¬ 
tions, of the commission for the promotion of the cultivation of plants 
and of the commission for promotin.g the breeding of pigs and goats. 
I't contains also data on the progress of the Swiss agricultural insurance 
against accidents, and on the intercantonal seed markets. 
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AOiaCtlLTUilAl, 
SHOWS AND 
CONGRESSES 


1023 - Agricultural Shows. 

Austria-Hungary. 

1018 , vSt'pt. 24 - Oci. 5. Oras! (Styria). AgiicuUural show ol Uio alpino ivgions. 

Autumn. St, RoUcn (I/>wcr-Austriu). — ApjicuHttral and hidustrial show. 

Oct. n-19 Budapest. — R{‘giotuilhortkultuia! show. 

Belgium. 

1018 . Dcc.6-8. Jeraeppe*sur*Meiwe (Ekgc). — Second Intermitional Poultry Show, organized 
by the " Soci6t6 Aviade ” of Jeiueijpe. Secretary, M. Jos. Ghysens, rue II6(el-Com- 
munal, Jcineppe-sur-Meusc. 

France. 

1018 , Nov. 8-10. Ti-oyes (Aube). — Show of chrysanthemums, flowers, fruit and vegetables in 
season, orgjiuizcd by the “Soci6t6 d’llorticulture, Viticulture et Fruiticulture de 
I’Aubc Address: M. Eucien Bullet, General Secretary, Troyes. 

Nov. 16-20. Paris. — International show of poultry, rabbits, etc., organized by the “ So- 
Natioualc d’Avicullure de France Address to the Office of the Society, 34, 
rue dc Efllc, Paris. 

Germany. 

1918 , Oct. 7-12. Berlin. — 'fwcntielh German show of barley and hops. 

Italy. 

1918 . Oct. Q-io. Morbegno (ihov. Sondrio), Warehouse of the “Society caricatoricPalpi — 

Cheese show of the Valtclhna. An exhibition of cheese-making appliances is annexed. 
Address to: “ Consorzio pro Gelsicultura ”, Morbegno. 

19 U. March - November. Genoa. —- International maritime exhibition. The 5th section, 2nd 
group, indudes beverages: dessert wines, liqueurs, vermouths, medidnal wines, ci 
ders, musts, non-alcoholic beverages, brandy, vinegars. 

April 15-30. Romo.—Special competition of materials for packing citrus fruits, organized 
by the “ Society degli Agricoltori Italian! ”, by arrangement with the Ministry of Agri¬ 
culture ; annexed to the Second Exhibition of Agricultuml Novelties, organized by 
the same society. Prizes amounting to £ 63, and medals. Address to the officc‘S 
of the Society, Via XX Settembre 8, Rome. 

Spain. 

1914 . Spring. Barcelona. — Poultry show. 

End of 1914 or beginning of 1915. Barcelona. — International Electrotechnical Exhi¬ 
bition, organized by the Catalonian lilectrical Engineers’ AS).sociati<rti. 
Switmlmd. 

1919 , Oct. io-i3.Renens. — Poultry show. Address to the general commissioner, M. l^iul 

Mayor, Bussigny, Vaud. 

1914 . Berne. — National Swiss ExhiMtion (Industrial and Agricultural). 

Tunis. 

1914 , April 15-22. Tunis. — International Competition of mechanical ploughing apparatus 
open to machines of all systems. A sum of £ 800 to £ 2000 has been allotted for this 
competition; after deduction of the costs of organization, cartage and fuel, the remain¬ 
der will form money prizes for the competitors. Address to; ” Direction G6n^alc 
de PAgriculture ”, 78 Bc^ulevard Bab-Benat, Tunis. 

Union of South Africa. 

1914 , Agricultural shows will be held at the following places: 

Feb. lo-ii. Robertson.—Feb. 10-12. Britstown.'—Feb. 12-13. Worcester. — Feb. 17-18. 

Caledon. — Feb. 18-19. Queen’s Town. — Feb. 24-27 Rosebank. — Feb. 25-26. 
Graaf Reinet. — Feb. 26-28. King William’s Town. —• March 2-4. Midddburg (Cape), 
— March 5-6. East Eondon. — March lo-ii, Molteno. March 12-13. Aliwal North, 



son, PHYSICS, CHEMISTRY AND MICROBIOLOGY 


1355 


— March 12-13. Grahamstown. — March 12-13. Humansdorp. — March 17-20. Port 
Elizabeth. — March 34-27. Kimberley. — Marcli 31-April 3. Bloemfontein. — April 
14-17. Johannesburg. — April 15-16. OucUshoom. 

United Kingdom. 

1914, March 24 - April 4. Earl’s Court, London. — International exhibition of the petrol in* 
dustries; a section will be devoted to petrol motors. 

June 3^ - July 9. London. — International exhibition of rubber, including cotton, fibres 
and other tropical products. 

1024 - Agricultural Congresses. 

Belgium. 

1914, Brussels. — Sixth International Dairy Congress, organized by the International Dairy 
Federation. Address to: M. L- Gedoelst, general secretary of the Federation, 15 rue 
Meyerber, Brussels. 

France. 

1918. Oct.14-19. Vernon (Eure). — Annual Congress of the “ Association fran^aise pomologique ** 
specially devoted to fruits used for cider-making. 

1914, Reims. — Third National French Cold-storage Congress. 

Spain. 

1914. Spring. Barcellona. — Poultiy Congress. 

Switzerland. 

1914, June 8-10. Berne. — Sixth International Congress of the Dairy Industry, organized by 
the Universal Dairy Association. There will be four sections: Hygiene, Chemistry 
and Bacteriology, Dairy Economics, General Trade, The papers on the subjects of 
study will be drawn up and printed in German, French, Italian and English. As 
these papers are to be distributed to members of the Congress before the ist of May 
1914, they should reach the general seaetary before the end of 1913. 

United Kingdom. 

1914, June 24 - Jidy 9. London. — International Congress of Tropical Agriculture. A section 
will be devoted to palms and their products. 

1916. June. London. — SixUi International Congress of Mining and Metallurgy, Applied Me¬ 
chanics and Practical Geology. 


CROPS AND CULTIVATION. 


1025 « Soil Moisture Determinations for Cotton. - Robson, w. (Curator) in jReport 

on the Botanic Staiion^ Montserratt 191J-1912, pp. 5-6. Barbados, 1913. 

A plot of Sakellarides cotton, a quarter of an acre in extent, was 
divided into 4 squares and the diagonal sections weeded weekly and 
fortnightly, respectively. Three series of soil moisture deteiminations were 
made at intervals of one month, and three samples yvere taken from each 
section. The determinations were made by subjecting the samples to 4 
hours’ dr^ng at 100^ C, After cooling, the samples were weighed, ard a 
check drying of one hour was given. The cotton was planted on August ii, 
and the following results were obtained. 
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August II, plot hoed weekly 9.5a per cent moisture 


» n » » fortnightly 10.55 > » 

September 19, » » weekly 10.89 » » 

» » » » foituightly 10.46 » )) 

October 13, r> » weekly 910 » » 

» » » )) fortnightly 9.40 » » 


These determinations do not sliow that there was any gain in soil 
moisture resulting from weekly as agaiLSt fortnightly weeding. The soil 
from the differently treated plots was reaped and weighed separately, 
and here again no advantage is shown on account of weekly weeding. 
The plot weeded weekly yielded 97 lbs, of seed-cotton, and that done 
fortnightly 98 lbs. 

1026 - The Effects of Calcium and Magnesium Carbonates on some Biological 
Transformations of Nitrogen in Soils. — keixey, w. p. in Umverstty of c<Ui- 
fornia, Pubheahons in AgiicuUural Sciences^ Vol. i, No. 3, pp. 39-49. Berkeley, 
December 14, 1912. 

The writer carried out some experiments on a light sandy soil, which, 
after being sieved, was mixed with various quantities of calcium and 
magnesium carbonate and 5 gms. of dried blood per 100 gms. of soil. 

The whole was then placed unler optimum moisture conditions, and 
the amount of ammonia formed after 7 days of incubation was deter¬ 
mined. A second series of experiments was carried out with a sandy 
soil containing a vigorous nitrifying flora, which was mixed with 2 per 
cent, of dried blood and various quantities of calcium and mafc,nesium car¬ 
bonate, the nitric nitrogen being determined after 21 da3rs. 

The results obtained would incicate that calciim carbonate has a 
limited stimulating action on ammot ification, which is intensified in the 
case of nitrification. On the contrary, with magnesium carboi ate a di¬ 
stinct toxic action was recorded, ammonificatiou being one third less 
than in the controls, and nitrification beirg completely inhibited. No 
antagonism was observed between calcium and magnesium carbonates. 

Other observations would indicate that, though these results cannot 
yet be generalized, before a satisfactory understanding of the lime ma¬ 
gnesia question in regard to field crops is presented, it is imperative 
to have more spedfilc knowledge concerning the effects produced on the 
various soil organisnas, especially those comrected with nitrogen transfor¬ 
mations. 

The writer is continuing his research along these lires. 

XANUKES 1027 - Mixed Dressings of Caleium Gyanamide and Nitrate of Soda; Results 
anu obtained in Sweden. — Bolin, P. (Meddelande Nr. 79 frdti CentraUmstalten for 

MANURING forsdksyasendet p4 jordbruksomr4det, Jordbraksafdelningcn Nr. 21) in Kmgl, tandi- 

hruks Akademiens HandUngar och Tidskrift^Yeax 52, No. 4, pp, 276-281. Slockbobn, 1913. 
The possible advantage of a mixed dressing of calcium cyanamide and 
calcium nitrate or sodium nitrate and the utility of experiments on the 
subject has already been discussed (i). 

m. 


(i) See No. 491, J 5 . March 1912; Na. 899, J 5 . June 1912. 
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The writer carried out some experiments on oats in various parts of 
Sweden, comparing dressings of 200 kilog. per hectare (178 lbs. per acre) of 
sodium nitrate, 220 kilog. (i()6 lbs. per acre) of calcium cyanamide and 
a mixture of no kilog, of calcium cyanamide and 100 kilog. of sodium nitrate 
per hectare (98 lbs,+89 lbs. per acre). All the plots received in addition 200 
kg, of 20 per cent, superphosphate and 100 kg. of 37 per cent, potash salts 
per hectare (178 lbs.+89 lbs. per acre). The mean results of 12 trials were 
as follows : 



Yield in 
lbs. per acre 

Surplus yield 
in lbs. per acre 

1 

Surplus yield relative 


grain 

straw 

grain 

straw 

grain 

straw 

Control (no nitrogen) .... 

i 

2327 

3272 

— 



— 

Sodium nitrate, before seeding 

2572 

3828 

244 

556 



Sodium nitrate, ^ applied 
as top dressing. 

a 616 

j 

3884 

289 

( 

612 

^ 100 

100 

Cyanamide, before seeding . 

2593 

3780 

266 

508 

109 

91 

Cyanamide sodium nitrate 
before seeding. 

2637 

3919 

310 

647 

128 

II8 


Out of the 12 results, 7 were superior to the total mean, and 5 were 
inferior, the partial means being as follows : 



Yield in 
lbs. per acre 

Surplus yield 
in lbs. per acre 

Surplus yield relative 


grain 

1 

Straw 

grain 

straw 

grain 

straw 

M$m 0/ 7 expeiimenU. 







Control .. 

2 035 

3077 

— 

— 

— 

— 

Sodium nitrate ...... 

2 230 

3525 

X 95 

448 

100 

xoo 

Cyanamide 

2417 

3674 

382 

597 

196 

133 

Cyanamide -j- nitrate .... 

2 399 

3 793 

365 

71$ 

187 

t6o 

Mean 0/ 5 expertments. 







Control. 

2735 

3543 

— 

1 

— 

— 

Sodium nitrate 

3049 

4252 

3x3 

709 

100 

100 

Cyanamide. 

2839 

3929 

X03 

386 

33 

33 

Cyanamide + nitrate .... 

2 969 

4090 

234 

547 

75 

11 
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Basing himself on these figures and the general conditions of the ex¬ 
periments, the writer is of opinion that though cyaiiamide alone may have 
some favourable influence on the crop, it is not as effectual as sodium ni¬ 
trate alone and that the mixed dressing is still more effectual than either 
substance ased alone. 

Finally, the question as to whether the mixed dressing be an economical 
one depends largely on the prices of the two manures. With nitrogen worth 
1.20 krona per kilog. (y.s^perlb.) in calcium cyanamide and krona 
per kilog. {io.2d per lb.) in sodium nitrate, the mixed dressing used in the 
above experiments would in several cases have effected a saving. 

1028 - The Absorbing Power of some Silicates of Potassium, (Mitt, aus dem Agri- 
kultur. chem. I^boratorium der Univ. Jena). — Bttssmann, E. in Journal jut Landwirf- 
schaft, Vol. 61, No. II, pp. 97-134+ <> figs. Berlin, 1913. 

A large majority of German investigators (Remy, Hiltner, Popp, 
Wagner, Tacke, Pfeiffer, Soxhlet, Haselhoff, Neubauer, Mach, Kitiger, 
and others) are agreed that phonolite cannot be considered as an equival¬ 
ent substitute for the Stassfurt potassic salts. Hiltner alone has drawn 
attention to the fact that phonolite may exert a favourable action on the 
absorbing and assimilating power of the soil. 

In order to investigate the beneficial influence of the silicates of po¬ 
tassium, the writer carried out some absorption trials with powdered 
phonolite and with Kalktrassdiinger” (product obtained by treating 
“ trass ", alcaline trachitic tufa, with lime under steam pressure) and 
compared them with those obtained with the three following soils: i) A 
loam Lehmboden ") from Westphalia derived from a sandstone with 
a clay binding; 2) a clay soil from the district of Jena produced by the 
disintegration of Rot" strata (uppermost layer of a mottled Triassic 
sandstone); 3) a fine alluvium (** Mhrschboden ") containing a high pro¬ 
portion of clay, from the district of lyiineburg. The composition of the five 
substances employed per 100 parts of perfectly dry substance is given in 
Table I, and the results of solubility trials in Table II. 

The absoiption experiments were carried out in 2 series: 

a) When the solutions to be absorbed were of a definite concentni- 
tion (50 gms* of the absorbing material were treated with 200 c, c. of 
“ and ~ solutions for varying periods of time). 

b) When the concentration of the solutions to be absorbed varied, 
(50 gms, of the absorbing material were treated with 200 c. c. of ^ ^ 

solutions for a definite period of time). 

The following are the chief conclusions drawii from the results : 

I. The absorption of ammonium chloride is considerable in the 
case of Kalktrass " and the alluvial clay from Wmeburg, still high in 
the case of phonolite, poor in the case of the ** Rot ** clay from Jena, and 
slight in the case of the Westphalian loam. 

II, In weak solutions, potassium is adsorbed and in strong solutions 
it is absorbed by all substances, the intensity of absorption being in the 
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Tabi.e 1. 


1 

Phonolite | 

1 

1 

« Ealktrass » 

I^oam from 

Westphalia 

« K 5 t » clay 

from Jena 

Alluvial 
clay from 
bUneburg 

Silica . 

1 

55-55 

56.34 

83.79 

50.00 

76.58 

Alumina. 

19-56 

13-61 

6.33 

16.06 

8.37 

Ferric oxide. 

3 ‘i 3 

2.22 

5-24 

11.23 

6.94 

Oxide of manganese ...» 

trace 

trace 

trace 

0.04 

trace 

I,ime .......... 

1.78 

14.10 

0.86 

9.79 

2.08 

Magnesia. 

trace 

1.03 

— 

1.04 

3-97 

Potash. 

9.41 

2.68 

1.41 

I.16 

0.12 

Soda. 

9.23 

2.83 

T.OI 

1.12 

1.48 

Sulphuric add ...... 

0.91 

trace 

1-25 

0.38 

0.42 

Carbonic acid. 

trace 

7.46 

— 

9.14 

— 

Phosphoric add. 

0.09 

0.08 

0.25 


— 

Reaction. 

weak alkaline 

alkaline 

neutral 

alkaline 

alkaline 

Water in air-dry substance. . 

3-79 

9.86 

3-52 

1304 

12.74 


Table II. 


Per 100 parts of dry substance 


Solvent 

Substance treated 

Insol¬ 

uble 

residue 

Silica 

Ppted 

by 

ammo¬ 

nia 

Potash 

Soda 

20 % Hydrochloric add . . 

Phonolite .... 

a E^lktrass » . . 

16.85 

20.57 

52-36 

42.67 

19.01 

X 3-33 

3-04 

2.23 

8.75 

2.62 

10% *> ' ‘I 

Phonolite . • . . 

^ «Salktras&», . . 

23-52 

35*13 

47-99 

30.87 

18.63 

13.07 

2.09 

2,09 

7*65 

2.38 

2% » . . . 

1 Phonolite .... 

' « Kalktrass ». . , 

41.86 

50.12 

36.20 

18.94 

17.02 

11.02 

0.71 

0,86 

4.25 

2,09 

1 

2 % Citric acid.' 

1 Phonolite .... 

' f Kalktrass . . 

52.54 

64.97 

29.55 

11.27 

16,71 

9.94 

0.09 

0.29 

^ 1.13 
1.15 
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follomiig Older: phonolitc, “Kalktrass ”, ‘‘Rot” clay, alluvial clay, 
loam, 

III. Calcium is only absorbed in appreciable quantities by'' Eialk- 
trass ”, probably by superficial concentration ; phonolite dbsorhs calcium 
from weak solutions and adsorbs it from strong solutions, while the soils 
absorb practically none from weak solutions and very little from really 
strong solutions, the little being in proportion to their clay contait. 

IV. Nitric nitrogeir is never absorbed. 

V. The loam soil, phonolite, and the “Rot” clay fix magnesium 
chemically, at first in large quantities and later in slight quantities. The 
alluvial clay does irot absorb magnesium at first, then absorbs it in con¬ 
siderable amounts and later in smaller amounts. Both the alluvial clay 
and “ Kalktiass ” in concentrated solutions 3neld up again part of their 
magnesium. 

VI. Phosphoric acid is only held chemically ; to the greatest extent 
by “ Kalktrass " and to the least extent by the loam. All three soils 
come below " Kalktrass " and phonolite in order of absorption power. 

\TI. In the majority of the absorption experiments where strong 
solutions were employed, the absorbing power remained below the calcu¬ 
lated curve of normal superficial concentration. 

VIII. In all the absorption experiments, a certain amount of water 
is removed physically from the saline solutions, so that the absorption 
f^Ures are slightly too low. 

IX. Knally, from a consideration of the relation existing between 
the soil mass and the quantity of fertilizing substances applied, phono¬ 
lite and " ELalktrass ”, cannot be looked upon as a satisfactory means 
of increasing the absorbing power of the soil. 

In connection with these experiments, the writer carried ont some 
other trials on the possible influence of phonolite and “Elalktrass” on the 
nitrogen-accumulating power of arable soil. The results were positive 
and showed that an application of phonolite or "Kalktiass” favours in 
a definite and appreciable manner the conditions of life required by Azoio- 
bacisr in the soil, thus contributing to the enrichment of the soil in 
nitrogen. But as the total number of factors which contribute to this 
effect is still unknown, for the present the application of these two materi¬ 
als cannot be recommended in practice. Nevertheless the writer made 
the following hypothetical calculation: a dres-sing of 1000 lbs. of pho¬ 
nolite per acre would in 9 months increase the nitrogen content in a 
layer of soil 8 in. deep by 14.4 lbs. per acre, which would be equal to 
68 lbs. of sulphate of ammonia or 89 lbs. of nitrate of soda. 

1029 - Present Condition of the mineral Phosphate Industry at Curaqao (Dutch 
West Indies). — Pbnso, E. (Belgian Consul at Curacao) in Recueil Consulaire, Vol. i6a, 
No. 6, pp. 4.11-415. Brussels, 1913. 

Beds of mineral phosphates abound in the Dutdi West Indies 
(Curaqao, Buen Ayre, and Aruba), the richest being in Ctlraqao (85 to 
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87 per cent of tricalcic phosphate) and in Artiba (77 to 80 per cent, of 
tricalcic phosphate, (i). 

At the present time the Artiba beds are being worked, and the pro¬ 
duce is exported by the limited liability company “ Aruba Phosphaat 
Maatschappij to whom the Dutch Govenimeut has granted the exclusive 
right of woildng the beds and exporting the mineral. Transport is effec¬ 
ted by steam and sailing ship^; in 1912,20 057 tons valued at £ 10000 
were exported to England, Belgium, France, Italy, the Netherlands, and 
Portugal. 

The working of the rich beds in Curasao was suspended a number 
of years ago on account of a disagreement between the proprietors and 
the worker of the beds. The latter undertook all extraction expenses and 
paid a royalty of f I on every ton exported; the exports were not to 
exceed 2 000 tons per annum unless the balance were re-established the 
following year. From 1875 to 1885 large quantities were expoited in 
excess and then, prices haviig falltr, the worker of the beds ceased 
exporting altogether on the stnrgth of the above clause and the accumu¬ 
lated excess over the annual 2 000 Ions. The proprietors protested, and 
the beds weie put up to auction and were bought by Hope and Co., bank¬ 
ers of Amsterdam, who formed a limited liability company with a 
capital of £500000 and paid the colonial exchequer £10312 for all 
rights. It is expected that the beds will again be worked in the seco:.d 
quarter of 1913. 

The writer draws attention to the fact that the Aruba Phosphaat 
Maatschappij ” paid dividends of 700 per cc*nt. previous to the discovery 
of the Florida beds, but that at present the prices arc very low, 

1030 - Distribution of Nicotine in the Leaves of Kentuclcy Tobacco. — Cicerone, 
D. aud Marocchi, 0 . in Bolleftino Uemeo della CoUivaxione dei Tabctcchif Year XII» 
No. 3, pp. 119-133. Scafati, May-June, 1913. 

The work of d'Errara and of De Toni led to the conclusion that the 
nicotine in tobacco is located in the epidermal tissue. The writers limited 
their investigations to the leaves and sotight to determine which parts 
contained the largest quantity of nicotine, using a variety of first class Ken¬ 
tucky tobacco for the purpose. The leaves were dried by direct heating 
and anal3rsed after having undergone slight fermentation for 4 months in 
small heaps. 

In the long axis of the leaf, the median zone is always richest and the 
basal zone poorest, the apical zone being almost equal to the median zone. 
The marginal zone is always richer than the central zone. In the rib the 
nicotine content decreases regularly from apex to base and the rib as a whole 
contains about two-thirds less than the leaf blade. 


(i) See? Production et consommeUion des mfirais chmique dans le monde, pp. 8-13: 
Rome, 1913. ~ 0 . SxuTZBR. Die wichti(>sten ta»erstdttm der NicU-Erxe ”, Erster T^l, 
pp. 389-393, 19x1. — K. Martin. Qeolo^ische SiMien Uber NiederldndiscJhWesiindimf 188S. 
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Nicotine per 100 dry matter in various parts of the blade and of the midrib. 


Samples from 

1 

Avellino 

Monticchio 

Caserta 

I 

i 

Scafati 

Cava 

Tirrcnl 

Blade : 






Apical zone.. 

7-45 

5-07 

7.46 

7.67 

7,00 

Median » . 

7.71 

5-31 

7.70 

7-94 

7.81 

Basal > . 

7.00 

3-97 

5.72 

7-34 

5.80 

Marginal ». 

7-49 

562 

7-75 

8.30 

7.64 

Central » . 

6.52 

4.24 

6.44 

7.00 

7.67 

Rtb; 

1 





Apical ZQHt. 

2.85 

2.16 

2.70 

3.16 

3.22 

Mediati » . 

2.17 

I.17 

1-52 

2.47 

2.65 

Ba.‘?al » . 

1.74 

0.66 

1-37 

1*47 

1.52 


X031 - Some Results obtained in Studying Ripening Bananas with the Respira-* 
tion Calorimeter. — Langworthy, C. F. and Milner, R. D. Nutrition laves* 
tigations. Office of Experiment Stations: in Yearbook of the United States DepaHtnent 
of Agriculture^ 1912, pp. 293-308. Washington, 1913. 

In order to keep fruits in season for any length of time, it is necessary 
to be able to retard or accelerate their maturation as the case may be, 
and to prevent subsequent deterioration phenomena. Successful handling 
of fruit therefore will largely depend on an exact knowledge of the 
changes involved in the ripening, after-ripening, and decay of fruit, their 
causes and the means of controlling them. 

The respiration calorimeter (i) ofEcrs a new means of studying 
maturation phenomena in fruit, and the writers record the jfirst results 
obtained with bananas during the active ripening period. These results 
show that the ripening changes progress regularly to a maximum, and 
then decline ; that at its greatest intensity the heat produced is equivalent 
approximately to 1 calorie per hour per fcilog. of bananas. The heat 
liberated is a measure of the activity of one or more of the ripening 
processes. Analysis has shown that during ripening the banana starch is 
transformed into cane sugar, and the cane sugar into invert sugar, and 
that there are important changes in the character of the tannin 
compounds, and that other changes occur brought about by the production 
of aroma and flavour bodies, and perhaps in other ways. It has also 


(Bd.). 


(1) U. S. Dep. of AgrisuUure, Yeterbook, 1911, p. 491. 
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been found that in addition to the transformation of carbohydrates there 
is an actual loss of this food constituent during ripening. From the data 
for oxygen consumption, carbon dioxide production and heat output, 
it appears that the heat liberated by the ripening bananas is largely 
due to the destruction of carbohydrate. 

Certain experiments now mider way will, when completed, permit of 
conclusions of practical importance being drawn. 

1032 - On the Presence of Connecting Threads in Graft Hybrids. — hume, m. in 

Thi Naw Phytologist^ Vol XII, No. 6, pp. 216*220. nondon, June 1913. 

The writer examined the graft hybrids Cytisus Adamt, Solanim 
tubingense, and Soknum kcelreuteriamm in order to determine whether 
the presence of connecting threads between the tissues of the two 
component plants could be observed. In the case of Cytisus Adami 
their presence had aheady been demonstrated by Buder (i), and the 
writer merely confirmed his observation. In the case of Sohmm 
tubingense, connecting threads were observed in the stem between the 
epidermal cells (derived from S. lytopersicum) and the itnderl3dng layer 
of cells (derived from S. nigrum). The threads were not situated in 
pits, though the cell wall was usually thinner in those regions per¬ 
forated by the threads, and the median node of each thread was very 
marked and liable to split. No threads weie observed in Soknum 
bedreuterianum, and the writer attributes the failure to faulty material 
or methods of preparation. 

The presence of threads connecting genetically unrelated tissues 
throws some light on the origin of the threads; they must ** arise 
secondarily, since it is to be supposed that the naked cytoplasm of the 
two components doe? not come into contact. At any rate it is dear 
that the threads cannot have arisen from spindle-fibres, since no nuclei 
of the two components have ever been sisters.” 

1033 - The Inheritance of certain Quantitative Characters in Tobacco. — 

Hayus, II. K. in Zeifschrifi filr IndukUve Ahstammung^ -md VererbungsUhre, Vol. 10, 

No. 1-2, pp. 115-129. Berlin, June 19x3. 

The Mendclian mtcipretation of the inheritance of qiiantitative cha¬ 
racters is considerably complicated by fluctuating variability which is 
due to external conditions and non-inherited. In order to eliminate this fac¬ 
tor as faras possible, the writer grew parents at the same time as the Fi, the 
Fi, and the F« generation and under similar environmental conditions. If 
the quantitative character under investigation were inherited intheMende- 
lian manner, the variability of the F^ generation should not be greater than 
that of the parents, while in the F, generation it should be greatly in¬ 
creased. Certain F, forms should breed true in Fg, giving no greater varia¬ 
bility than the parent types; other Fg forms should give decreased va- 


(i) Budbr, J. Studien an Labumum Adami' XX, ^Zeihchnfi fiir induJd, Absiammmgs^ 
md Vsrerbmgslehref V, 1911, p. 209. 
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Year 

grown 


Range 

of 

variation 

Total 

oi 

plants 

counted 

Av. no. 
of 

leaves 
per plant 

CoefBcient 

of 

variability 

403 (Sumatra). 

1910 

■ 

24-31 

150 

28.2+0.08 

5 . 27 io. 2 i 

403—1. 

1911 

29 

23-31 


26.5+0.11 

6.6^jho,28 

403—1 — 1. 

1912 

29 

21-32 

151 

26.2+0.12 

(^8.28+0.32 

401 (Broadleaf) .... 

1910 

— 

17-22 

150 

19.2+0.12 

5 ‘ 00 ±p.ig 

401 — I. 

1911 

20 

16-22 

108 

19.1^0.05 

6 . 54 io .30 

401 — I — I. 

1912 

22 

17-23 

*45 

I9.9i0.07 

6.o8io.24 

(403x401) e)F,. . . . 

1910 

— 

19-26 

150 

23.6+0.07 

5 . 5 iio. 2 l 

(403X401)—* I-'s ■ ■ 

1911 

25 

17-32 

2 402 

22.8+0.03 

9 . 52 io.ii 

(403X401) —3 Fj • • 

» 

24 

17-35 

'832 

22.7i0.03 

8 . 99 io.il 

(403X401) —4 Fj • • 

» 

21 

17-33 

1958 

22.5+0.03 

9.5 lio 10 

(403X401) —1 — 2 Fg. 

1912 

25 

19-29 

131 

22.5i0.09 

6 . 44 io .27 

(403X401 )—1 — 3 Fj. 

» 

26 

17-29 

186 

24.lio.IO 

S- 5 i±o- 3<3 

(403X401) — 1—4 Fj. 


24 

18-26 

182 

22.oio.o8 

7.54+0.27 

(403X401) —I—6 F,. 

» 

23 

20-28 

194 

23.9io.08 

6.6lio.23 

{4O3X(0i) —2—I F,. 

}> 

21 

15-25 

188 

20.4i0.08 

8 04 io .24 

(403X401) —1 — 7 F,. 

a 

22 

17-28 

. 207 

2i.5io.ro 

10.14i0.34 

(403X401) —I —10 Fj 

» 

26 

19-27 

151 

1 

23.5io.Io i 

7 -S 3 ±<>- 3 «> 

(403X401) —1 — 12 P» 

» 

25 

18-30 

209 

23 - 7 ±o.I 4 

10.51i0.41 

(403X401)—1 — 8 Fj. 

B 

28 

19-33 

82 

26.3i0.20 

10.38io.55 

(403X401) —3 —5 Fs- 

B 

27 

17-28 

I59 

21.7io.11 

9 - 45±«>-36 

(403X401) —3—6 F*. 

» 

28 

16-27 

229 

22.5i0.09 

8,7iio 26 

(403X401) — 3 —8 F,. 

» 

25 

17-23 

85 

20.6i0.12 

S.25±o 43 

(403X401) —1 — 13 F, 

B 

25 

16-29 

179 

22.5io.09 

10.84i0.39 


(I) C«»s made in 1909. - (*) Ratto a Ugh figure te an p„l^bly due to Ugh 

manuring and rank growth. 
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Year 

grown 

No. of 
leaves 

of 

parents 

Range 

of 

variation 

Total no. 
of 

plants 

counted 

Av. no. 

of 

leaves 
per plant 

Coefficient 

of 

variability 

405 (Cuban) . 

1910 

■ 

16-25 

150 

19.9+0.08 

7 - 53 ± 0.28 

405 — 1. 

19II 

21 

18-23 

124 

20.6+,o.07 

5.29+0.23 

405 — 1 — 1. 

1912 

23 

17-25 

150 

20.9+0.07 

6.17+0.24 

402 (Havana). 

1910 

— 

17-24 

150 

19.8+0.07 

6.98+0.27 

402 — I. 

19II 

20 

16-25 

143 

20.3+0.10 

8.87±o.35 

402 — I — I. 

1912 

20 

17-22 

150 

19.4+0.05 

4 ' 59 ±o.i 8 

(402X405) Fx. 

1910 

1 — 

15-25 

15^ 

19.8+0.07 

6.10+0.24 

(402X405) — iF, .... 

19II 

— 

1 14-33 

192 

[ 20.9+0.16 

I5-S4±o.54 

(402X405) — J — 2F, 

1912 

20 

13-29 

II 2 

19.7+0.18 

14.67+0.67 

(402X405) —I —3 Fg . 

)) 

20 

15-22 

142 

18.4+0.09 

8.56+0.34 

(402X405) —1 — 4 Fj . . 

j) 

28 

20-35 

148 

26.6+0,16 

11.20+0,44 

(402X405) — I —5 Fj . . 

» 

30 

22-34 

45 

28.8+0.28 

10.00+0.20 

{402X405)— 1—6 F, . . 


22 

13-29 

201 

20.1Hh0.15 

16.17+0.56 


<x) Cross made in 1909. 


riability in P, when compared with F, generations; and others should 
show as great variability as the F, generation itself. 

The subjects of the experiments were two tobacco crosses: Suma¬ 
tra X Broadleaf and Cuban X Havana: all these varieties were known to be 
of fixed and uniform type, and the character investigated was the number 
of leaves per plant from the fourth leaf from the bottom to the leaf below 
the bald sucker at the top, that is to say the number of leaves usually 
harvested. 

The results from the Sumatra-Broadleaf family are shown on p. X364, 

Jh 1910 the Pi generation was intermediate between the two parents 
for leaf numbers, and its variability was about the same. In 3:911 the F, 
generation gave a greatly increased variability, and though the three Pj 
individuals selected as parents differed in the number of thdr leaves, all 
gave similar results, showing the variation of the Figenerationtobenon- 
inherited. Of the 13 selections sown in the P, generation in 1912, two show 
about the same variability as the parents, four are intermediate in vaiia* 
blity between the parents and P,, three show about the same variation 
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as the F, generation, and four show a slightly larger variability than the 
Fa generation. The two types which were as uniform as the parei;ts were 
both of intermediate value as compared with the parents for leaf number. 

With the Cuban X Havana family the same sort of results were ob¬ 
tained (see table, p. 1365). 

In the F* generation one selection gave a variability only a little higher 
than the parents, two gave variabilities as great as Fa, and two were inter¬ 
mediate. It should be noted further that the two selections grown from 
28 and 30 leaved parents gave mean leaf values of 26.6 and 28.8 respec¬ 
tively. Thus, by crossing two strains having mean values of about 20 leaves 
per plant, a new type has been produced with a larger number of leaves. 

The writer interprets these results by assuming that in the Sumatra X 
Broadleaf cross each parent is pure for the same basal condition of 20 leaves, 
and that in addition the Sumatra parent has some inherited properties 
which result in the production of 261eaves and which are due to three inter¬ 
changeable allelomorphie pairs each inherited separately, the heterozygous 
condition being half the homozygous condition. In the Cuban X Havana 
cross he supposes the parent forms to be represented by gametic values for 
each leaf number of 16 AA BB and 16 CC DD, whence Fi gives x6 
Aa Bb Cc Ddy or 20 leaves, and F* a greatly increased variability. The 
writer points out that these assumptions illustrate the idea, though in the 
actual cross the conditions are more complex, owing to the interaction of 
a greater number of factors. 

EREAL AND 1034 ~ Cewal Experimeiits in the Texas Panhandle.- Ross, j. F and i^eidigh, a. h. 

JLSE CROM - XJ, S, Dep0rtmed of A;ncuUuref Bureau of Plant Industrjf Bulletin No. 283, pp. 79. 

Washington, June 1913. 

The so-called Texas "Panhandle"' is that part of the State which 
projects northward between New Mexico and Oklahoma. Formerly the 
land was occupied by large cattle ranges, but these have been gradually 
replaced by farmers and agriculturists, and for the guidance of these later 
settlers, local experimental stations became a necessity, The first was 
established at Channing in 1903, and later was moved to Amarillo, while 
minor experiments have been carried out at two sub-stations. 

The district is a high, dry, windy plain from 2000 to 4000 feet above 
sea-level. The annual rainfall varies from 18 to 23 inches and is irregu¬ 
larly distributed, a large proportion falling in torrential showers so that 
much of the water runs ofEand is lost to the land. 

The atmospheric humidity is low, the evaporation is high, and vio¬ 
lent fluctuations of temperature occur; sunshine is abundant and the nights 
are comparatively cool. 

A large number of cereal crops have been tried and numerous vari¬ 
eties tested: of the small grain crops, winter wheat has proved on the 
whole the most profitable, but even in this case the yields are low and 
do not average 13 bushels per acre. Spring grain gave unsatisfactory 
results, and maize was quite a failure, But the grain sorghums proved 
the most dependable crop of all. During the 5 years 1907-ri the average 
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yield of all varieties of milo at Amarillo was 23.5 bushels per acre, while 
sotne of the varieties averaged nearly 28 bushels per acre. 

The trials have iiich:dcd variations in the time of seeding ard in the 
amount of seed sown per acre, as well as a few tillage experiments, so 
ha t definite information on the best methods of cultivating the crops is 
now available for those farmers who leqitireit. 

1035 “ Manuring Experiments on Cotton in Italy. — varvaro, u. in u stazmi crops 

Spenmentah Agrane Italiane^ Vol. Nos. 4 and 6, pp. 275-282 and 385-392. 

Modena, 1913. 

During the past few years there has become manifest a distinct move¬ 
ment in favour of the cultivation of cotton in Southern Italy, with the 
object of reawakening the interest of farmers in the crop and allowing 
it to assume once more the place it once occupied in Sicilian agriculture. 

In 1864 there were 83 650 acres under cotton in Sicily, producing 23 632 
tons of lint, while at present the annual production has dropped to about 
3000 tons. 

Manuring is usually neglected, though cotton requires a soil which has 
been will prepared and well manured, and the success of the whole rotation 
will be largely dependent on the manner in which these two processes have 
been carried out. In fact the cotton plant is a voracious feeder: a good crop 
of 1340 lbs, per acre removes from the soil: 


Nitrogen.63 lbs. 

Phosphoric acid.28 » 

Potash.59 » 


Counting the wheat which follows in the rotation at a proportional 
yield of 45 bushels per acre, the elements to be returned to the soil per 
acre would be as follows: 


Nitrogen. 146 lbs. 

Phosphoric add. 72 » 

Potash.. . * . 1x5 » 


The writer carried out some manuring experiments during the period 
1911-1912, at Menfi (province of Girgenti) with the variety Biancavilla" 
on a uniform calcareous loam of medium fertility andsituated almovstonlevel 
ground. The plots measured 100 sq. metres acre approx.) each, and 
received the following treatment: 

plots I, 7, 13 no manure 

» 2, 8, 14 660 lbs. farmyard manure 

» 3, 9, 15 green manuring with beans 

» 4 t 10, 16 id + 1 $ lbs. ot mineral superphosphate 

» 5* II, 17 id.id. ^ 4 lbs, sulphate of potash 

j> 6, 12, 18 id. + id. lbs. gypsum. 

The fertilpers were applied in November when also the beans were 
sown ; the farmyard manure was spread previously. 

The green crop was turned in on February 12th and the cotton seed 
was sown on March 17th. 
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The returns were as follows : 



No manure 

Fannyard 

manure 

Green 

manunng. 

Green 

manuring. 

Superphos¬ 

phate 

Green 

manuring. 

1 Superphos¬ 
phate. 
Sulphate 
of potash 

Green 
manuring. 
Superphos¬ 
phate. 
Sulphate 
of potash. 
Gypsum 

Mean production 
per acrei \ 







Total .... lbs 

648 

784 

735 

865 

999 

1003 

Seed . 1 

183 

240 

219 

251 

330 

329 

I^int. » 

465 

544 

516 

614 

669 

674 

» . . . % 

28.2 

306 

298 

28.9 

330 

32-8 

Time of harvest . 

Aug. ad to 1 
Oct. 9 

1 

Aug. 17 to 
Oct. 9 

Aug. 10 to 
Oct. 9 

Aug. xo to 
Oct. 9 

Aug. 4 to 
Oct. 9 

Aug. 4 to 
Oct. 9 

Receipts and expenses 
per acre: 







Total value of pro¬ 
duction (r) . . 

£5 7 «- 

£ 6 igs. 

i 

£6 8 s. 

£ 7 6 s. 

£ 9 10 s. 

£ 9 10 

Total cost Of ma¬ 
nure . 

— 

£3 15 s- 

£i IS. 

£ 2 os. 

£3 os. 

£3 5 *- 

Value of unexhau¬ 
sted residue left 
in soil . , . . 


£ 2 7 s. 

5 5 . 

18 s. 


£ I 9 s. 

Value of manure 
removed by cot¬ 
ton crop , . . j 


£ I 7s.\ 

18 s. 

£ I 1ZS. 

|H 

m 

profit due to ma¬ 
nuring .... 

— 

5s\ 

5S 

17 s. 


■ 


(x) The prices obtained were: 150 lire per quintal (3.34. per lb.) for the lint, and 5 lire per quintal 
(£3.ios. per ton) for the seed. 


The jBgures and general conditions of the esjieriments lead to the fol¬ 
lowing conclusions. 

I. The application of iz*/, tons per acre of farmyard manure raised 
the 3deld appreciably and favoured the early ripening of the bolls. 

n. The green manuring with beans gave similar, thornless marked, 
results ; the early ripening however was still more marked. 

ni. The addition of 5 cwt. per acre of superphosphate to the green 
manuring increased the yidd, showing that the soil requires phosphoric 
add. 
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IV. The further addition of i % cwt.per acre of sulphate of potash to 
the dressing again raised the yield and the power of early maturity of the 
plant, showing that the soil required a supply of readily assimilable potash. 

V. The application of gypsum gave no useful results. 

VI. The application of all the manures proved remunerative, green 
manuring together with superphosphate and sulphate of potash heading 
the list. 

Finally, green manuring with beans takes the place of farmyard manure, 
which is wanting in Sicily, and supplies the soils with the organic matter 
they lack. 

1036 - The Renovation of the Abaca (hhtnila Hemp) Industry. — Saleeby, m. m, 

in The Philippine Agriculfutal RevieWf Vol, VI, No. 4, pp, 167-182. Manila, April 1913. 

In value and importance the abaca crop of the Philippine Islands is 
second only to rice, and the necessity of reorganising the foimer industry 
on a sounder basis has recently been emphasized by a series of cala- 
niities, in the shape of typhoons and drought, which have struck the 
islands. 

The writer points out some of the contributing causes for the present 
condition and suggests some practical remedies: 

1. Selection o] suitable sites. Plantations should be established on 
rich soils where they wiU receive an abundant rainfall uniformly distri¬ 
buted, 

2. Cultural methods. Plants should not be set less than 13 feet apart; 
deep cultivation, which proved most valuable during recent droughts, 
should be practised, and the land irrigated wherever possible. The renewal 
of old plai.tatioi.s should not be carried out by setting new shoots between 
the old ones, but by establishii g an entirely new plantation. 

3. Improvement of the quality of the fibre. The following table will 

show that careful extraction yields a higher percentage of the good qual¬ 
ity fibre, whereas a higher percentage of the poor grades is actually ex¬ 
ported : I 



Yield with 

Exported 


careful 

in 19x2 


extraction 

— 

now grades. 

5 


Current grades. 

10 

40 

Good current grades .... 

25 

18 

Good grades.. . 

35 

f 

Best » . 

25 


The better qualities down to "‘good ci'rrent'' are put to special ex- 
di^ive uses; the demand for them is considerably above the supply, and 
prices are not only very high but very stable, whilst the poorer qualities 
have to compete with other products, showing conclusively the immense 
advantage of increasing the output of the higher grades. To attain this 
end so long as a good defibrator is not available it will be necessaiy to 
concentrate efforts towards improvement on: 
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4. The adjustment of relations between buyers and producers. Pro- 
ducers frequently know of means which would en.able them to obtain high 
quality fibre, but as the local buyers will not pay a sufficiently high price, 
the planter finds it more profitable to turn out lower grade produce. The 
buyers or middlemen on the other hand refuse the higher prices partly 
because, being at the same time merchants, they prefer to keep the poorer 
class of producers dependent on them and partly because they cannot 
themselves distinguish between the Various grades of fibre and feel 
safer in bu}dng the lower grades where the differences are more appar¬ 
ent. The writer suggests the following reforms in this connection: 
i) the enlightenment of the uneducated class of producers by means of 
experimental fields, etc.; 2) the formation of planters* cooperative asso¬ 
ciations; 3) the creation of uniform standards for each quality. 

1037 A Textile Plant from the Sudan. — Houard, a. in Va gmuUuu Pratique des 

pays ckauds, Year 13, No. 121, pp. 277-291. Paris, April 1913. 

The flower stalk of Vigna cafjang var. textilis (“ Kiec '*) yields a 
fibre which the natives use for making string, but, for the present, it 
is of no economic importance. The wiiter gives an account of its bot¬ 
anical, agricultural, and commercial character. 

1038 - Cohune Nuts from British Honduras. - Bulletin of the impend instuwet 

Voi. XI, No. 2, pp. 226-230. London, April-June 1913. 

These nuts are the produce of the cohune palm (Attalea Cohune), native 
of British Honduras, where it occurs over two-fifths of the area. The 
yield per tree is about 2 cwt., corresponding to some 2000 nuts. 

The kemds, which are rich in oil, are not used on a large scale be¬ 
cause of their very hard shells. But as machines for breakuig them are 
now being tried, it seems advisable to determii e the characters of the 
product. 

The fibrous covering of the fruit contains an oily substance which may 
be of value when the kernels are worked. 

The following figures show the characters of the oil from samples 
of these nuts received by the Imperial Institute: 


specific gravity at i5*C .... 0.870 0.871 0.871 0.868 

Acidity. 3.5 13.1 1.2 20.4 

Saponification value ..... 255 256.5 256,5 252.4 

Iodine value. 13.6 13.7 11.4 13.7 

Melting point of the fatty acids 19.8® 21.0° 20.2° I9.7‘» 

Prom these figures it is seen that the oil is a good deal like coconut 
oil. The yield of the kernels in fat is about the same as that of copra. 
Kernels sent to Europe carefully packed and on a commercial scale should 
fetch about the same price as copra. 
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1039 -Tapping Experiments with Wereaftras/Y/ensM. — deJong,a.w.k. in 

Medcdeehn^en van het AgnctiUuur Chemzsch Laboratonumt No. IV, pp. 1-34. Btiiten- 
zorg (Java), 1913. 

The writer gives the results of some Hevea experiments he carried 
out at Buiteuzorg (Java) to determine the influence of the position and 
slope of the incision on the yield of latex: 



i) Incisions of equal length, made at equal height and in the same 
direction 3 inches apart give practically the same results. 

? 2) Such incisions any given number {n) inches apart, and distri¬ 

buted all round the trunk also give the same results. 



3) Considering on the one hand the incision A equal in length to 
and on the other hand the two incisions B and C, in the same di¬ 
rection and at the same height as A, each being equal in length to p 
(therefore B + C =» 2^ « A), if the yield for A is taken as 100, two 
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series of es5)erimeats gave 119.7 and 123.9 iox B + C, or in other words 
the double incision gave about 20 per cent, more latex than the single 
incision. 

4) Keeping the other factors constant the writer tapped trees 
both to the left and to the right, the indsions being 2 in. apart. Taking 
the left-hand tapping, or C, as equal to 100, the right hand tapping, or D, 
gave 85.7, or approximately 1:4 per cent. less. 

5) The writer also varied the distance between the indsions, which 
had been constant in the previous experiment, and still the yield of the 



left-hand tapping was to that of the ri^t-hand tapping as 100 to 88.8, 
or an appredable difference in favour of the former. 

IfUerpretation of results. Fetch, working in Ceylon, found that left 
hand tapping (C, fig. 2) usually yielded more latex than right-hand tap¬ 
ping and suggested the following explanation: the fibres of Hevea are 
not absolutely vertical, their general direction being that of a helix 
rising towards the right hand; the medullary rays and latex tubes will 
be inclined in the same direction, whence in the left-hand tapping mote 
latex tubes are severed and consequently more latex is obtained. 

Fetch worked with a small number of individuals and the writer 
repeated the experiments to confirm the results. 

Fig. 3 represents a longitudinal cut of a Hevea, the dotted lines 
representing the direction of the latex tubes. A B and BC are two op¬ 
posite incisions both forming the same angle b with the direction of the 
tree trunk and being of Unit length; U is the angle formed by the latex 
tubes with the direction of the tree trunk. 
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If Fetch's hypothesis be correct, the quantity of latex yielded by A B 
and B C will be proportional to the lengths K B and B E (K E being 
perpendicular to the latex tubes); then 

K B being = sin {a -f b) and 
be » == sin {b — a) 

(since A B = B C = i) therefore 
Yield of A B Yield of B 
sin {a + sin — a) ' 

b is known or easily measured; to obtain a value for a, the writer adopted 
several methods : 

1) He removed a vertical strip of cortex and cambium, and 
moistened the wound with a potash solution, when the fibres appeared as 
white lines whose slope could be measured. 

2) He first removed a vertical strip of cortex, and then removed 
the fibres from the tree, but the latter was a difficult process. 

No constant value was obtained for a, and it even varied percep¬ 
tibly between two points on the same tree, so that the writer was oblig^ 
to carry out a large number of measurements on both sides of the tapping 
in his experiments. When values were assigned to b and ahi the equa¬ 



tion I, it worked out approximately true, thus confirming Fetch's hy¬ 
pothesis. 

As to values for the angle a, the writer gives the following figures : 
Out of 316 direction experiments, in 7 cases the fibres had an upward 
/ inclination towards the left, in ^ cases they were vertical, and in 30P 
cases they had an upward inclination towards the right; the mean for 
a was 3.70 to the right, and extremes varied between to the left and 
9.5® to the right. 
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Dttring the 9 months’ experiments the excess 3del(i of the left-hand 
tapping over the right-hand tapping, which was 26 per cent, during the 
first three months, gradually fell to 16 per cent, during the next three 
months and to 12 per cent, in the last three. These differences should 
be attributed to the inexperience of the coolies who at the start, not 
being accustomed to left-hand tapping, removed too much cortex, and it 
is probable that 12 per cent, most closely appromixates the truth. 

Conclusions. 

1. Fetch’s hypothesis is a rational one. 

2. As a method of tapping, the half herring-bone to the left is 
to be prefered to the herring-bone or half herring-bone to the right. 

3. The ideal angle {i. e. the one 3nelding a maximum amount of 
latex for a minimum of cortex removed) would be at right angles to 
the latex tubes, but as the incision would then be almost horizontal, the 
latex would tend to run over the side instead of down the cut; to avoid 
this defect, the writer proposes that a little gutter should be formed 
(fig. 4) which would enable the slope of the cut to approximate more 
nearly the ideal angle without quite attaining it. 

1040 - Enquiry on Manihoi piauhyensis (i), - Girard, e. and cayla, v. in 

Journal d * Agriculture tropicale^ Year 13, No. i44i pp. 161-165. Paris, June 30, 1913. 

The writers give the results obtained with Manihot j>iauhyensi$ at 
An-Iyoc in Cochinchiua. 

The trees in question were planted between heveas standing at 16 
by 33 ft., and were tapped over one-tenth of their circumference by 
means of five or six herring-bone cuts sloping at 450 and 4 inches apart. 

These trees began to be tapped regularly in December 1912, at two 
and a half years old; their circumference at 3 ft. was then 12 to 16 
inches. The experiments deal with the period December to March, which 
is the driest part of the year and corresponds to the slowest vegetative 
growth. 

The mean daily yields were; 

Dec. 1912.5.07 grams 

Jan. 1913 ..5.30 » 

Feb. 1913.6.75 » 

Match 1913. 7.30 » 

The general average is 6.13 gms. of fiesh rubber, that is about 4gms 
of dry rubber per day. Reckoning 200 tapping days a year, the yield 
at two to three years of age would be 800 gms. (nearly 2 lbs.), a really 
remarkable quantity. 

A striking feature is the formidable ” development of the 
M. pimihyensis trees at An-Toc: some of those three years old cover 
more than 30 sq. yds. of ground, while in the Serras of Piauhy they 
are quite little trees. 


(i) See No. 367, B. April 1913. 


{Ed). 
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As the climate of Cochinchina, with its dry season, is similar to 
that of the country of origin of the manihots, the Asiatic results mitst 
be due rather to the richness and depth of the plateau soils, and espe¬ 
cially to their water-content; indeed the manihot regions of Brazil are 
almost water-less. 

The writers consider M. piauhyensis the most likely species of 
Manihot o'mn.% to its precocity, its yield, and its resistance to droight. 

1041 - Tea: its Cultivation, Manufacture and Commerce. - chandler, s/e and 
Me Ewan, John in Bulletin of the Imperial Institute, Vol. XI, No. 2. pp. 252-319, 
London, Apnl-June 1913. 

The writers give a summary of the cultivation and preparation of tea 
and then go on to the chief countries producing it. 

The world's production in 1912 was about 731 million lbs., distributed 
as follows (in millions of lbs.): 


India • • • • • 295 Java.63 

Ceylon. . . . ♦ . 193 Japan.42 

CMna * , . , . 112 Formosa ..... 25 


A calculation of the consumption per head of population gives 6.2 lbs. 
for the British Empire and 0.63 lb. for the rest of the world, showing 
what heavy tea-drinkers the British people are. 

British India, — Assam and Bengal make up nine-tenths of the area 
under tea in India. The progress made since the beginning of tea-growing 
is shown by the following figures: 


Year 

Area under tea 

acres 

Efiportfttioa of tea 

lb«. 

1838. 

— 

488 

1877-78. 

x88 000 

36 000 000 

1911-12. 

575 

26^1 000 000 


The progress is due to two causes: 

1) Increase in yield per acre. This varies greatly according to the 
district (23 lbs. per acre in Western Bengal and 585 lbs. in Eastern Bengal), 
but in general it has increased 100 per cent, since 1875. 

2) The tea cessThis contribution, which was volontary in 1893 
and obligatory in 1903, has just been renewed (1913); it has allowed the 
opening up of important markets for Indiati tea in Russia and America. 

Green tea has assumed considerable importance in the last few 


years: 

1909.. 678 000 lbs. 

19XX.. 5210000 
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Ceylon. — This is the most important rival of India in the tea trade. 
The progress made has been remarkably rapid: 


Year ^portation 

lbs. 

1873. ®3 

1883. 1666000 

1909. 192886000 


Tor some time the movement has been slowing down, especially 
owing to the popularity of hevea; it is still, however, the chief crop of the 
island. 

Java. — The yields obtained here are very good, but the better qual¬ 
ities are rare: this is probably due to the nature of the soil. 

Early on the exportation remained stationary, being 7029000 lbs. 
in 1884, and 7 062 000 lbs. in 1890; then it roscj rapidly to 15 403 000 lbs. 
in 1900, and actually tripled in the next ten years, reaching 50 518 000 lbs. 
in 1911; there was a still further increase of 20 per cent, in 1912, to 
61438 000 lbs. 

China. — Considering her local consumption, China is probably still 
the largest tea-producer; but on the world's market, formerly entirely 
supplied by her, China tea only amounts to 24 per cent, at present. 
The adjoining diagram shows this decrease. 
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Jafan, — In Japan, tea is often grown as continuous hedges, 
instead of separate bushes; sj'Stematic pruning is only carried out every 
ten years. In the Uji district, tea is grown under shelters; the product 
is much appreciated, but is all consumed locally. 

For some years the area under tea has been diminishing, but the 
production has kept on rising: 


1902.56000000 lbs. 

.... . . 70000000 » 

The United States take half this amount. 

Formosa. — The famous Oulong teas are chiefly exported to the 


United States. Their special qualities seem to be due to: i) special 
varieties, which are at present being studied; 2) propagation by layers 
(the only example in the world): the best bushes give very little seed, 
and layers seem to be the only means of keeping all the qualities intact; 
3) particular method of preparation, having points in common with those 
of both black and green teas. 

Africa. — Natal is the only tea-producer of any importance outside 
the and its exportation is so far only 2 140 000 lbs. (1911). Eack 
of labour prevents the extension of this crop. 

Z042 - The Produetion 0! Coffee in the French Colonies: its Importance in the 

Consumption of the Mother-Country. - Berteau, a. in Bulletin de V Office colomal, 

Yeai 6, Nos. 64-67, pp. 97-112, 146-157, 166-202 and 209-230. Paris, April-July, 1913. 

The writer gives the history of coffee-growing in the various French 
colonies, with many statistics to illustrate it, 

Martinique. — After showing the fluctuations since 1835, the writer 
notes the slight importance of real Martinique coffee on the European 
markets at present. 

Guadeloupe. — From 1790 on, this colony was damaged successively 
by wars, diseases and the abolition of the slave trade; in the last few 
years it alone has furnished half of the total exports from the French 
colonies (t 7x5000 lbs.in 1910). While in Martinique and the neighbouring 
British Antilles coffee has dwindled almost to the point of disappearing, 
in Guadeloupe it has shown a slight tendency to rise. 

Ivory Coast. — The exports of 1910 (76 450 lbs.) show an increase 
over those of the previous year (64150 lbs.). 

French Congo. — In 1896, of the 9850 lbs. exported, only 295 lbs. 
were destined for France. But since 1900 almost all the Congo coffee 
has gone to the home-country; in 1910 this amount was 106870 lbs. out 
of a total exportation of X06 980 lbs. 

Madagascar. — The following figures show the progress made: in 
1901 the exports were 258 lbs; in 1903, 3100 lbs.; and in 1910, 
243 980 lbs. The production of tins colony is coming to be of importance. 

Remion. — Between 1830 and 1840, the island exported over two 
million pounds of coffee a year ; various calamities fell upon the island, 
and the exportation in 1910 was only 258 250 lbs. 





VARIOUS CROPS 


1378 

New Caledonia. — The introduction of small colonisation (with small 
holdings) brought the exportation up to 1 380 750 lbs. in 1903, but the 
ignorance of the planters as regards tropical agriculture reduced it to 
651090 lbs. in 1905; since then, better organization of the coflee plan¬ 
tations has helped matters, and the figure for exports from the colony 
in 1910 stood at i 143700 lbs. 

Indo-China. — Coffee seems to do well in this colony, witness the 
following figures: 


1899. 770 lbs. 

1901. 5 117 » 

1910.50S 835 » 


Consumption, — Almost the whole of the coffee from the French 
colonies is imported by the mother-country, but this amount represents 
only the sixty-fifth part of the total Frendi consumption. 

10.3 - Contribution to the Study of Vanilla. — advise-desriusseaux, p .in VAgri¬ 
culture pratique des pays chauds. Year 13, No. 121, pp. 265-276. Paris, April 1913. 

In growing vanilla, it is important to gather the fruits in their optimum 
state of ripeness, as otherwise the prq>ared product has a lower market 
value. 

The writer sums up the characters of vanilla ready for preparing: 

1) whole surface dull; 

2) both lateral lines yellow ; 

3) the lines bdow the epidermis ydlow or yellowish green, giving 
the whole fruit a slightly ydlow tinge of green. 

In these conditions : i) the vanilla is sufiBiciently ripe; 2) it can hang 
some time, which allows the pickings to be spaced out, so economizing la¬ 
bour; the ** ydlow tip ” criterium is not a guarantee of ripeness, and 
entails more frequent pickings. 

The planter should attempt to obtain a product as heavy as is compat¬ 
ible with quality; the writer has therefore investigated the influence of 
cultural methods on the density of the pods. He finds that fruits ripened 
in the shade are denser than idiose ripened in the sun; the loss of sun- 
ripened pods is 4 per cent. 

To obtain heavy pods, if the supporting trees will not keep their leaves 
till after the fruit is picked they should be headed back two or three months 
after they come into leaf; the physic-nut {Jatropha Curcas) is useful as a 
support. 

In very moist countries, vanilla ripened in the sun is foimd to be richer 
in perfume than that ripened in the shade. In this case the planter must 
decide what pays him best. 

1044 Sop bora, gtaucam — T'he Plant^fs Chror^tcle, Vol VIII, No. 21, p. 302, Ban- 

galore, June 28, 1913. 

Sophora glauca is very abundant in the Nilgiris, Shevaroys, Coory and 
Mysore. The following analysis was made by the Government chemist 
at Coimbatore: 
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Per cent, of Per cent, 

dry matter of ash 

Nitrogen . . . 

Phosphoric acid 
Potash .... 


3.57 ~ 

0.54 9.73 

1.35 2 |.I 4 


This plant is therefore rich in nitrogen and potash. Mr. Harrisson 
recommends it as a green manure for tea and cofiee; it is particularly use¬ 
ful when it can be cut in the jungle and brought to the plantation. 

1045 - On a Graft-Hybrid between Paaeh and Almond. — Daniel, i,. and delpon, j . 
in Compks Rendus Hebiomadaifes des Seances de VAcadimie des Sciences^ Vol. 156, 
No. 26, pp. 2000-2002. Paris, June 30, 1913 - 

In 1905 a vigorous almond tree at Mas-Grenier (Tarn-et-Garonne) 
was cut back to a short distance above the butt. It threw up a certain 
number of shoots which were budded in August, when growth had ceased, 
with buds from a yellow-fruited peach commonly grown in the neighbour¬ 
hood, which had never shown any variation. The following spring, all the 
buds grew well, and that autumn there were already some fruit-buds. The 
following year these flowered at the usual time and gave yellow-fleshed 
peaches exactly like those of the variety from which the grafte were taken. 

In the third year, all the shoots began to change in a curious way. 
The flowers, though like peach flowers, gave fruits more or less intermediate 
between peaches and almonds. The flesh was rather thin, soft, tender and 
coloured like that ofthepeach, but ofdistinctly poorquahty. The stones 
were intermediate in varying degree, as regai'ds size, shape and' funowing, 
between normal peach and almond ones. 

A point of interest was that the hybrid shoots did not arise from the 
graft callus, as usually happens with suchoccurrences Adami, Cm- 

iaegomesfilm Dardari, Pyrocydonia Dmieli). The grafts bore none of them 
within a foot of the point of union. Towards the centreofthetreepurepeach 
and almond shoots occurred isolated. There were also here and there fruit¬ 
ing branches of three sorts: pure almond, pure peach, and intermediates. 
Sometimes a single branch bore both peach and almond leaves. The 
habit of the graft differed from that of both species; the shoots were more 
upright and r^ular and formed an almost hemispherical crown. These phe¬ 
nomena were iq)eated in the following year, so that the variation was feed. 
But as the owner found this curious tree of no use iu practice, he destroyed it. 

Two stones from the grafted tree have germinated; one of the young 
treesis vigorous, the other weakly; neither has yet flowered, Theleavesshow 
that they have some points of resemblance with both peach and almond. 
The stipules of the first are large and drop late, as with peach, 
but the teeth of the leaves axe large and regular as in almond; numerous 
leaf-uectaries are arranged as in peach, and the veins are also like 
those of peach leaves. The anatomical structure of the petiole and blade 
recalls that of the almond. The stipules of the second tree are deciduous 
and small, as in almond, but the arrangement of the nectaries and teeth is 
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like tkat of peach leaves ; the veiniiig is closer, as in almond. The structure 
of the petiole and blade is about as in the peach. 

The chracters of the graft-hybrid here described, with leaves, fruits 
andstones intermediate between thoseofthestock and the graft, show consid¬ 
erable resemblance to those of Amygdalus communis persicoides Ser. of 
horticultiaists ; tHs is considered as a sexual hybrid, but its origin is not 
really known. It seems more reasonable to suppose that it is really a 
graft hybrid which has been multipliedwithout its being knownwhat it was. 

Its occurrence at a good distance from the graft-callus shows that graft- 
hybridization may take place at a varying distance from the union of the 
tissues, and this agrees with the phenomena recorded by one of the writers 
in the case of egg-plants and capsicums grafted on tomatoes, as wdl as with 
grafted vines. It also recalls the cases recorded by horticulturists a few 
years ago of pure almond shoots appearing on peaches on almond stock; 
but in this hybrid the reaction was much more complete, as, besides the pure 
shoots of stock and graft occurring side by side, there were organs m varying 
degrees intermediate between the two species (leaves, fruits and stones); 
in fact it presents a mosaic of poecilodynamic characters, while those pre¬ 
viously recorded for peach were mosaics of dichodynamic characters. 

1046 - Olive Growing in Tunis. - Campbell, C. in UAgncoltura Coloniale, Year VII, 
No. 6 , pp. 201-2I5. Florence, June 1913. 

After some information on the conditions of soil and climate under 
which olive growing is carried on in Tunis, the writer remarks that the 
botanical and biological sides of the question have not been equally 
well studied. He gives a summary of his previous publications on this 
subject. A description is given of the M'gharsa contract, according to 
which the Arab cultivator takes ah the produce of the olive grove for ten 
years so as to pay the expenses of cultivation; after this the proprietor 
takes halt the produce of the grove, now in full bearing. 

The article concludes with the following remarks: i) the problem 
of olive growing in North Africa may be summed up in the botanical 
and biological study of the cultivated and wild olive; 2) large nurseries 
should be established in various places so as to undertake the selection 
of trees which will bear without grafting; 3) new varieties should be 
created for special biological conditiors; 4) species cf Olea that might be 
useful as stocks should be grown. 

1047 Manuring of the Carob* — Di Mattpi, V. Lc pianu arbofec in provincia di 
Siracusa, Part IV (I^a coltivazione del carrubo); pp. 81-86. Syracuse, 1913* 

The cultivation of the carob in Italy is almost confined to the pro¬ 
vince of Syracuse (Sicily). In the five years 1890-94, out of a total pro¬ 
duction of 82 500 tons, 45 000 were produced in the province of Syracuse, 
and 30000 in that of Cagliari (Sardinia), the rest in other parts of Sicily 
and in Apulia. The varieties of Ceraionia Siliqua T. grown in the pro¬ 
vince of Syracuse are: saccharaia, laiissima, tacemosa and faldata. 

This Leguminous tree is generally grown in dry and stony ground, 
associated with cereals alternating with pasture and fallow; but this treat- 



FRUIT-GROWING 


1381 


metit docs not allow it to reach its full yield. Manuring is little practised; 
to determine its influence the writer started an experiment in the ter¬ 
ritory of S3nraciise, on a plantation 20 years old with marly soil. 

Six groups of five equally grown trees were selected; the first dressing 
was applied on the 21st of October 1908, the manure being spread in basins 
about 8 inches deep over the area shaded by each tree; the second ap¬ 
plication was made on the gth of December 1910, and the third on the 2Dd 
of February 1913. The amounts applied per group were as follows: 



Mineral 

Sulphate of 

Sulphate 

Nitrate of 

Group 

superphosphate 

lbs. 

potash 

lbs. 

of asnmouia 

lbs. 

soda 

lbs. 

I . . 

_ 

_ 

_ 


11 . 

8V4 

21/4 

2 14 

— 

Ill . . 

8 8/, 

3% 



IV . 

8 ’/. 

4% 

2^4 


V . . 

8»/4 

— 

2^4 

— 

VI . . . 

8 3 /, 

2% 

— 

2V4 


The yields were as follows: 



xpxo 

igxt 

19x2 

Total 

Group 

— 

— 

— 



Ibe. 

IbB. 

lbs. 

lbs. 

I. 


399 

817 

1679 

n. 

758 

99 

I 214 

2 071 

Ill. 

780 

97 

I 134 

2 001 

IV. 

771 


13S8 

2505 

V. 

551 

70 

I 159 

I 780 

VI. 

577 

320 

I 102 

1999 


In 1909 and 1913 there was no crop, and in 1913 the trees were also 
severely attacked by mildew {Oidium Ceratoniae Comes). 

The main conclusion is that the increased 3deld docs not pay for the 
expense of digging the basins and the cost of the manure; for this reason 
the writer recommends indirect naanuting through the l^uminous forage 
or seed crop grown between the trees. He recommends the following dres- 
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ANAXOOnr AND 
FEtYSiabooy 


sing per acre: mineral superphosphate 630 lbs., sulphate of potash 90 lbs., 
sulphate of ammonia 45 lbs. Manure should also be given if the trees are 
headed back, as is commonly done. 


LIVE STOCK AND BREEDING. 

1048 - Schistosomum turkestanicum Skrjabin, new Parasite of Cattle in 
Turkestan. - Serjabin, F. K, in ZeUscknft fur Infehtionskrankheiten, parasMre 
Krankheiten uni Hygiene der Hauskeret Vol. 13, Part 7, pp. 457-468. Berlin, 
July 5, 1913. 

The parasite found by the writer in the vena potia of numerous 
head of cattle in the S5rr-Daria region has a great resemblance to 
S. bomfordi Montgom., but difiers sharply from it in the shape of 
its eggs. These are oval, pointed at their extremities and all of them 
difiering from each other. Their length varies between 0.0725 and 
0.0740 mm., and their breadth between 0.0222 and 0.026 mm. By the 
number of vescicules of the testicles, this species approaches the 
schistosomes of birds. 

Besides being distinguished from other species by the shape of its 
eggs it difiers also in its outer structure (S. turkeslmica Skj. being 
sidde-shaped), in the conformation of its male sexual glands and of 
other interior organs. 

The writer describes the species very minutely. 

1049 - On the Presence of Tubercle Bacilli in the apparently Healthy Udder 
Tissue of Tuberculous Cows, - Iseiwara, X. in CentrcUhlatt fUr BakLeriologie, Pa-- 
tasUenkunde und Infektionskrankhevtcn, Vol. 70, Part 1-2, pp. 1-9. Jena, July 29, 1913. 

The writer examined for tubercle bacilli the apparently healthy udders 
of 26 very tuberculous cows at the slaughter yard of Munich, and in 19.3 
per cent, of the cases found macroscopic latent tuberculosis of the udder. 
Considering the small number of bacilli found in the five udders the writer 
as well as Ostertag come to the conclusion that clinically healthy ani¬ 
mals, even when they give reaction with tuberculin do not pass bacilli 
into the milk. On the other hand the milk of clinically tuberculous 
cows, even when the udders appear to be healthy, should not be 
used unless previously boiled. 

1050 - Left-Sided Bearing in Cows. — giovanou, g. in Schwctzer atcMv fUr Tier- 
heilkunde^ Vol. 55, Part 7, pp. 376-380. Zurich, July 1913. 

A description of many cases of left-sided bearing. The writer con¬ 
siders such cases to be of much more frequent occurrence than is gen¬ 
erally supposed. According to him, as a rule, cows can bear on the left 
and the right sides altemaMy without thereby producing mal-formed 
calves. If calves borne on the left side are mis-shapen, which need not 
always be the case, the cause is the confined position in the uterus. The 
obsemtions of the writer have not confirmed Wundt's opinion that 
left-sided bearing produces digestive disturbances in cows. 
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1051 - The Correlation between Genital Glands and Dentition. — Robinson, r. 

m Comptcs-Retidus Hebdomadal}es day Siames de VAcmUmie dts Sciences, Vol. 156, 
No. 26, pp. 2016-2018. Pans, June 30, 1913- 

According to the observations made by the writer in the cases of 
the ass, dog and man (winch are described in this work) there is an in¬ 
timate correlation between the male genital glands and the dental system. 
If the genital glands are removed early, or their secretion is strictly 
limited thronghoitt life, the nutrition of the teeth and their consequent 
development and powers oi resistance are superior to when sexital acti¬ 
vity commences soon and is continually much exerted. 

The writer considers the nutrition disturbances which often occur in 
the case of syphilitic and tuberculous persons to be partly due to injuries 
to the reproductive organs. Conversely the entire removal of the teeth 
in the case of man may cause atrophy of the genital glands, and even 
occasionally sterility. 

1052 - Researches Respecting the Boion Content of Milk and Eggs. — bisr- 

trand, G. and Aouliion, H. m Comptes Rtudus Hthdomadaite^ dii> Seances dc VAca- 
dimie des Sciences, Vol 156, No. 26, pp. 2027-2029. Pans, June 30, 1913. 
Accoiding to the analyses oi the wiiteis, one litre of hitman milk 
contains 0.08 mgm. of boron, while the same quantity of ass' and of cow's 
milk contains o.i mgm. and 0.2 mgm. of this dement respectively. In 
birds' eggs, contrary to what occuis in the case of iron and manganese, 
boron is localised, not in the yolk, but in the white. The boron content 
of I kg. of the white of hen’s, turkey's and goose's eggs is t mgm. 

The writeis conclude that boron, which was found in every analysis, 
is a catalytic constituent of the animal cdl. 

1053 - The Presence of the Barred Plumage Pattern in the White Leghorn Breed of 
Fowls. — Hadley, P. B. in The American Natmahst, Vol. XI,vn, No. 5595 
pp, 4I8-42 vS. New York, July 1913. 

When White Lcghoni cocks were crossed with Black Humbiug hens, 
the resulting generation weic nil white, but not ptue while however, for 
every individtuil liad^some fleckii gs, though in some cases the latter were 
estremely inconspicuous. In a small proportion of birds, both males and 
females, there were present from one to three wholly barred or more often 
partly barred feathers. The ha generation yielded blacks, greys, whites, 
splashed whites, and barred birds, the barring in the latter covering the whole 
body and resembling the marking in the old uuimx>rovcd Plymonth Rock 
breed. The proportions in which the diflereut types appeared were as 
shown ill the tabic on p. 1384. 

The Black Hamburg parent could not carry the barring factor tmlessi 
it also carried an inhibitory factor for barring; therefore the writer assumed 
that the barring factor (B) was carried by the W/hite Leghorn parent, for 
which factor it was homozygous as wellasforthefactor (/) which inhibited 
the manifestation of black in the plumage, He assumed riuther that 
the male was homozygous for the absence of the female sex factor (F) for 
which the females were heterozygous, andthatboth parentscarred afactor 
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(i) Includes the 4 grey fowls. 


for black pigmentation and a colouxfactor;but since itseemed probable that 
none of the birds in the experiment lacked these factors, they could be 
omitted from the formulae, which thus became BB f II and hh Ff ii 
respectively. 

l/ostly, he supposed that in gametogenesis the factor B was repelled 
by F. Under these conditions the results of mating should be as follows : 
for every i6 birds in 12 shotdd be white, 3 barred and i black. The whites 
should be equally divided between the sexes ; of the 3 barred birds, 2 should 
be male and i female; the one blackshouldbe a female. Moreover one of 
the barred males should be homoz^igousfor this factor, while the other male 
and the female should be heterozygous. Other birds, including both males 
and females, should carry the barring factor but not manifest the pattern, 
since they would also be either homozygous or heterozygous for the inhib¬ 
iting factor L 

The figures given in the above table correspond fairly well with the 
expected so far as the ratio white to dark of 3: i is concerned; and with 
regard to the discr^ancy of thebarredtoblackratio in 1911, the low number 
for barred birds may be partly explained by the fact that it is impossible 
to distinguish blacks from barred in very young chicks. In the 1912 re- 
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suits all chicks which died ul^der 3 weeks old were excluded, and the figures 
conform closely with the expected. In both years the ratio of barred 
males to females agrees well with the exx^ected 2:1, 

Similar evidence with regard to the possession of a homozygous bar¬ 
red character by white Leghon^ males was obtained when cocks of that 
breed were crossed with Black Minorca, Black Java, and Black Spanish 
hens, but no cross involving the White lyCghon? hens has yet been made. 

1054 - On Sex-Limited Inheritance in Cats, and its Bearing on the Sex Limited 

Transmission of Certain Human Abnormalities. — Doncaster, l. in jour¬ 
nal of Genetics, Vol. 3, No. 1, pp. 11-23. Cambridge, June 1913. 

The question as to whether sex-determination is dependent on the 
male or the female gamete is still uuresolved, as is also the nearly re¬ 
lated question of how far sex-limitation is absolute when it occurs, and 
this ir. spite of the fact that the hypothesis mostwiddy adopted for the 
explanation of sex-limited trasmission assumes that the sex factor and 
the factor for the sex-limited character are borne by the same chromo¬ 
some. 

With a view to obtaining fresh evidence on these two points, 
the writer collected and analysed the data dealing with certain sex-Hmited 
affections in man: coloitr-blindne’.s, night-blindness, nystagmus, and hae¬ 
mophilia. In all four cases, there was an apparent disturbance of the 
sex-ratio among the offspring of trasmitting females, an excess of af¬ 
fected over unaffected males in affected fraternities, and occarional ex¬ 
ceptions to the ordinary nJe of sex-limited transmission among the chil¬ 
dren of affe'ted males. However, on fitrther examination it became evi¬ 
dent that theie were several possible soiirces of error in the results, due 
chiefly to the impossibility of distinguishing a transmitting female unless 
she has at least otje affected son. When cenain correctioi s were applied, 
the excess of affected over unaffected males in affected fraternities wa-;. 
greatly reduced and the existence of tliis excess wjis of importance for 
the purpose fox which the enqitiry was undertaken, for in some cases at 
least sex-limitation was not absolute, but was jxirtial like gametic couj)- 
ling of other characters, and il seemed pc^ssible tlml the excess oE af¬ 
fected over normal males among the sons of transmitting females might 
be due to the partial coupling of the factor for disease with a sex factor 
among the gametes of the female parent. The factor for the affection 
was absolutely or almost absolutely coupled with a sex factor in the 
gametes of the affected male, for be tmnstiiited the factor only, or almost 
entirely, to his daughters, his soi s being very rarely, if ever, affected. If 
then it were also foimd that a woman bearing this factor transmitted it 
chiefly to her sons, there would be absolute sex-limited transnaissioii by 
one sex, and partial sex-limited transmission by the other sex in the 
same apecies. 

A basis would thus be provided for a reconciliation of the two types 
of sex-limited inheritance, exemplified respectively by Abrmas ai*d birds 
on the one hand, and by Drosophila and mammals on the other. If this 
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were the case, the high ratio of affected sons of a transmitting woman 
should be associated with a low ratio of transmitting to non-transmitting 
daughters; the mateiial examined gave no evidence that this was the 
case, but as mentioned before the available data were too incomplete to 
lead to any definite conclusions about the nature of the transmission of 
these human abnormalities. 

On comparing the summary of the human pedigrees with data col¬ 
lected on colour inheritance in cats, it appeared probable that the lat¬ 
ter might be able to throw some light on the question, as the transmit¬ 
ting female in this case is visibly different from the non-transmitting. 

Orange colour in the cat was taken as analogous to abnormality or 
to the sex-limited affection, while black corresponded to normality. The 
orange colour is dominant over black in the male but only partially 
dominant in the female, so that the female heterozygote is tortoiseshdl. 
In general, an orange male mated to a black female gives black male 
and tortoiseshdl female kittens; in the converse cross, orange female by 
black male, the male kittens are orange, the females tortoiseshell. The 
orange male thus usually transmits orange to his daughters only, the 
orange female transmits it to all her offspring of both sexes. A tor¬ 
toiseshdl female by black male gives orange and black males, tortoisc- 
shdl and black females; showing that a female heterozygous for orange 
transmits the orange factor to some kittens of both sexes. 

A summary of the results of over 100 matings showed their simila¬ 
rity to those obtained in the case of the human diseases. In the off¬ 
spring of the orange male mated to black female there was some excess 
of females (61 $ : 50as is also the case among the offspring of men 
affected with disease, while in the offspring of tortoishell females by 
black males there was a considerable excess of males (67(5 •35?)- 
tber there was evidence that the sex-limitation of the orange character 
by the male was not absolute, and that there was an excess of trans¬ 
mitting over non-transmitting datighters (21:12). The numbers are 
small, and further data are required bdore they can be regarded as sig¬ 
nificant, but they give no support to the suggestion that the excess 
of affected males was due to partial coupling of the factor for the affec¬ 
tion with a sex-factor in the gametes of the transmitting female. 

Until more data are collected, it seems of little value to attempt to 
express the facts in a factorial scheme, but certain suggestions arc 
made towards such a scheme, and an indication is made of theexperi- 
ments which would be necessary to verify the hypothesis iu so far as 
coat colour in cats is conceired. 
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1055 - Three Years* Work of the Fenidale Cow Testing Association (California), 

— Anderson, n. in AgnatUural Experiment Station, Bulletin No. 233, pp. ■**^59-482. 
Berkeley, California, September 1912. 

The fest Cow Testing Association in the United States oiiginatedin 
Michigan in 1905, and four years later the above Society was organised 
at Ferndale in Humboldt County, California. The latter's results for the 
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past thiee be^ sons arc now available nj <1 pie-eul /mie 1 teiesling fig¬ 
ures Approximately 600 cows luve been < nder ccimiol aid the average 
yield ol milk lose trom 5 900 lb pci head pel ai i imi 11 1909 to 6 890 lbs. 
in 19TX, while the butter lat yield lucre iscd fiom 251 lb p i he id pei 
annum to 291 3 lbs. i Ihi ame tunc Eiclimeuilxi pay. fiom 80 cents 
(3s. 4 i) to I dollar (4s 2d) pci cow per annum i cl the tester icceivcs 
60 dollai (f 12 los) a month be ide^, board nd h dging ai ct iravelli ig 
espeises. The cows <iic tested oi ce a moi th, but *-0 fat no rittempt 
has beei> made to contiol the f >'d consumed, sthe 1 imils aiepadi'ied 
during thxee qu^’itei'^ oi the yeai. 

1056 - The General Show of Breeding Stock, li^aris, 1913 . — vaculk, maru l m 

La Vie A la Caiapa ;j5, Vol, 11, No 165, p. 63 Pans, August i, 1913 

The wntei gives a short levicw ol the successes attained by difler- 
ent breeds of c(/ws, ‘heep and pigs in tlii> ycai's show and compares 
the re>3idts with those obt lined in pievi<nt> yeais He bases on the 
latter his suggestions of the improvements wliicb should be aimed at in 
breeding 

Z057 « Inheritance Studies at the Royal Stud 0! Trakchnon (East Prussia). - 

SoirMtDi, Bruvo u iiheiUn du Din^sclm GesdMaft fur ZMm hKitndif Pail 15, 

pp. 1-359. llinovei, I ns 

The royal stud of Ti akchneii, which was e >tabli ^hed lu 1732 by tlie amal¬ 
gamation of scatteied -tuds, was at fust Cr<»wti property, and as '•ueli was 
entmsted with the duty ot I)iceding the saddle and cai 1 lage hoi^C'. icqmrcd 
by the court ot the Idug The ^tud became State propeity attei the death 
of Fiedeiick the Gieat, and only attained mi])oitance in hoise bleeding 
when its stallions weie employed ioi piomoting the bieedmg of native hor¬ 
ses, and then the lyittaulireeding depot wa-» csiabli.Iied lot thi** purpose 
in 1787 Since Iheii the Tiakclineii stud lia. been the ccntie lor producing 
East Piu^sian ])edigrce lialf-bieds. Accouling to the wiiter, the diireieui 
breeding stations fomi a latge homogeneous stud lounded by the ehieC stud 
of Trakeliuen. li we exami iie the p(*(ligi cos ol the ^ tallion*) which wet c used 
for service shoitly altci its estulilishment, wc find the mo^ 1 diltcieut Mood 
represented; it is thiehno to be com luded that lysiematk l)iee(ling wa> not 
piactised at fit A Ol the i illioiis imjx tied uj) t< ry 19,19 weic of unknown 
origin, 3 were English, 5 Ro^enl^uigei, 1 Beibct, r Nia])(»litaii Neveithc- 
Icsb, it appeals that alic^idy at tin lime the Tiakchnen pioducts wcic good 
caniage hoiscs. Especially ^uibible ioi this puipose were the descendants 
of the wlnte Persian stallion, Pcysmmr, u ed lot hi ceding liom 1739 to 1747, 
those of liis sem Spinola, and the olf pi ing ol the bay stallion, Pilt, the Cham¬ 
pion tiottei The wiitei con iden that the.c lluce dallioiit, wMeli he has 
found in the pedigrees of a laige numbei fnst-cla.s breeding animals, 
were the fimnders of the old Tiakehnen bleed. Systematic bre^ediug was 
introduced foi the fn ,t time by Count Eindenau, The general inspector 
of hoi'^e-bieediug appointed in 1886, devoted .pccial attention to incieasing 
the number of brood mare-) and eliminating hereditary faults, 
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He had scarcely acquired the necessary stud of brood mares, when war 
broke out in Prussia, causing a period of inaction and retrogression in breed¬ 
ing operations at Trakehnen. While towards the close of the eighteenth 
century there was a growing tendency to cioss pure bred Arab horses with 
continental breeds, at the commencement of the nineteenth century, the 
Arab horses were increasingly replaced by English Thoroughbreds. Eater, 
English half-breds also began to be imported. 

Nevertheless, von Burgsdorf, who was Inspector General from 1814 
to 1843, was not decided as to the best method to be adopted, for he gave the 
preference first to pure-bred Ar^bs, then to English Thoroughbreds, after¬ 
wards using Arab stallions again and finally deciding in favour of English 
Thoroughbreds. More noticeable progress in breeding was made under 
Schwichow% who was Inspector General from 1847 to 1864 and aimed at 
crossing for increased vigour. When he had attained his object, he tried 
to improve the breed by the introduction of pure blood Veredelung''). 
From i860 almost all the imported stallions were noted English Thorough¬ 
breds. At the present day, there is once more a tendency to limit the use 
of Thoroughbreds. 

While ghdng a rapid review of the devdopment of the stud,the writer 
also mentions the results of investigations made respecting the composi¬ 
tion of the blood Blutaufbau ”) in the families of the best staUions. By 
means of pedigrees,which are in part reproduced in the text, he shows which 
stallions have founded families, how long and for what reasons the 
descendants of the said stallions have been used for breeding and the 
influence which they have exerted. The writer has studied 23 lines of 
stallions in this way. 

The analysis and the comparative study of the pedigrees show that the 
best breeding results were obtained by in-breeding, and that at Trakehnen 
an effort was made as far as possible to unite the best lines of the same 
blood, i, e. to improve the blood. Those families which were no longer 
inbred maintained their position on the stud books for a relatively very 
short period compared with the others. 

Valuable families were also rejected owing to fashion in coat colour and 
other reasons. Many stallions did wdl and founded families only because 
they were mated with suitable mares, while others with faultless pedigrees 
and upon which great hopes were built, retired from the breeding ranks 
without leaving any traces of their blood because they had not been 
provided with fitting mates. 

At the end of this chapter, the writer deals briefly with the changes 
which have taken place on the breeding stock at Trakehnen in the course 
of time. Though the latter was heterogeneous at the commencement, and 
consisted of Slav, Banish Mecklenburg and Oriental blood, the breeding 
gradually developed, thanks to the introduction of English half-breds and 
Thoroughbreds, and has produced a t3q)e characterised by constancy, 
homogeneity and race purity. This has, however, been accomplished only 
by always using first-class stAllions, endeavouring to dinainate original differ¬ 
ences without introducing others, and by practising improvement of the 
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blood (“ Blutveredlung If the large amount of good blood in the Tra- 
kehnen horse is not visible at first sight, this is due to the fact that, at 
present, the j)rincipal object in breeding is to obtain a stionger frame. 

The following chapter treats of the formation of blood in the mares' 
families. The writer deals with 20 out of 400 families, basing his observa¬ 
tions on their pedigrees. In the case of mares, as in that of stallions, it is 
stated that the best blood is obtained by inbreeding. Good results are also 
often produced by crossing and subsequent systematic selection of those 
individuals which, by a happy combination of circumstances, prove to be 
of value. 

The next chapter treats of the inheritance of coat colour. The writer 
first gives a summary of the work of Br. Crampe cm this subject, and then 
attempts by means of examples to explain onMcndelian linet-; the inherit¬ 
ance of coat colour. 

White is dominant over all other colours in horses ; a white horse 
can only be obtained if one of its parents is white, but white horses when 
mated do not always produce white offspring. Chestnut is always a reces¬ 
sive colour. Bay is recessive as regards white and dc^minant as regards 
chestnut. 

It is however not possible by means of Mendel's theory to foretell 
which colour will prove dominant. According to the writer, more light is 
thrown upon this question by an examination of the animals' pedigrees; 
tlius he cites instances of great power of coat colour transmission taken from 
the breeding records of Trakehnen and based on colour pedigrees. Con¬ 
trary to the opinion of Von Ottingen, the writer considers that a black coat 
can be transmitted with a fair amount of constancy. The writer attributes 
the presence <d white hairs to the use in in-breeding of wliite horses. 

In conclusion, the writer has examined all the Trakehnen breeding 
material from the point of view of the transmission of hereditary defects. 
His observations have led t</ the conclusion that a pathologic fold of the eye¬ 
lids is hereditary. The tiansmisskm of this defect vseems to be more marked 
in the maternal line. At Trakehnen, periodic opthalmia was found to be 
hereditary in some case?, and not in others. The writer considers that 
tick is hereditary and can lie transmitted by animals which have not 
got the disease. 

Roaring was also pUived to be hereditary. Spav in, navicular disease 
(Schale) and broken windedness were not transmitted. The writer, however, 
believes that the two first diseases can be transmitted ]}y animals wliich 
are much affected by them. It seems that there may be a predisix>sition 
in foals to paralysis. The text is accompanied by many portraits of 
stallions of the best lines. 

1058 - Crisis in Saddle-Horse Breeding in the South and South-West of France.- 

I. nAVNAtJD, M. I^a Crise du Chevftl dc* 8<*lle dnns Ics Chareutes. — La Vie Ai^ricoU 

ei Rurale, Year 2, No, 31, pp. 128-129. Paris, July 5 > 1913 - — a. CouRRtOBLONOVF, M. 

XyU Crise du Cheval de selle du Midi. — thid,, pp. X30-i3i, 

There has been, for some years past, a considerable decrease in the 
nttmber of saddle horses bred in the South and South-W est of France. 
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Between 1904 and 1909, the number of saddle horses bred decreased 
by 32 per cent, (mares 40 per cent.) in South-West France, 26 per cent, 
in Central France and 35 per cent, in the Vendee and the Charentes. 
On the other hand, there was an increase of 4 per cent, in Morbihan, 
of 20 per cent, in Cdtes-du-Nord and of 53 per cent, in Finisterre. 

The chief reasons for the decline of the industry are, according to 
the writers, the increase in cattle, sheep and mule breeding, and espe¬ 
cially the unremunerative nature of breeding remoiints. In the South of 
France, a three and a half year old saddle horse costs the breeder on an 
average £53 los, while the Remo ant Department has hitherto seldom 
paid more than £38 for such an animal. Thus the breeder loses £ 15 on 
the transaction. Should the horse not be purchased by the Remount 
Department, the loss is still heavier, since the State is the best aistomer. 
Seeing the great importance of saddle-horses in the South and South- 
West of France, both for the army and for agiicultitral purposes, the 
writers recommend the adoption of the following measures for encour¬ 
aging horse breedmg. 

1. The distribution of the State premiums fa proportion to the 

number of horses bred for the army by each region, , 

2. The increased purchase of three-year-old remounts and the 
raising of the price of remounts. 

3. The granting of premiums to breeders who retain the best brood¬ 
mares for their own use. There should be three classes of prizes (£ 16, 
£ 12, £ 8) according to the value of the mares. 

4. The giving of an aimt^al prize to the breeder each time a mare 
fa his possession is in foal which has been .served by an approved or 
State stallion. 

5. The organisation of saddle-horse shows after the pattern of the 
general cattle show held annually in Paris. 

1059 - The Results yielded in 1912 by the Pasture for Young Cattle at Laineck, 
near Bayreutfa Bavaria. — Lex in Djulsche LandmirtsehaftUche Tursiicht, Vear 17, 
No, 27, pp. 337-328. Hanover, July 4» 

The I^aineck pasture belonging to the Herdbook Society of the Bay¬ 
reuth red and white breed (Simmenthal type), has an area of 117 3/4 » 

it is divided into eight endosures, and in 1912 it supported 126 head of 
cattle varying in age from 7 % months to 2 years and 7 months. The 
grazing season began on Mhy 7 and ended on October 9. The grazing 
du^ amounted to 365 sd for cattle under 20 months of age, and 41s for 
those above this age. In addition to the cattle, the pasture supported 
about 20 foals, and also yielded a little hay and aftermath. The cattle 
and foals remained day and n^ht in the open, and were only hous<^ in 
the sheds during the cold September nights. No extra food was given. 
The health of the animals was good. The cattle were weighed before 
being driven up, as well as every four weeks during their stay, and 
two da3^ before leaving the pasture. They were also measured at the 
be^nning and end of the grazing season. The results obtained were as 
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« Increase in weight of cattle grazed for one season, 
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• Increase in weight during the xgxa grazing season. 
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follows: 19 per cent, of the cattle attained an increase in weight of 
over 220 lbs. (maximttm 295 lbs.). A young animal, 13 months old and 
weighing 273 lbs,, increased 56 per cent, in weight. The average increase 
was 24.5 per cent. The average daily increase in weight was 1,18 lb. 
The total increase in weight was 23000 lbs., giving 182.5 lbs. per head. 

Only in the case of 15 animals was the increase below no lbs. The 
acccmpan3dng diagrams show the increase in we^ht of the animals. 

The increase in the withers height was: 

can. _ 123456789 IQ n 

ntimber 2 15 7 19 25 x6 14 x6 4 2 i 

The chest depth increased : 

__ 1234.36789 IQ 

niunbex 2 4 5 10 26 27 20 9 16 5 

Increase in girth (chest): 

__ I 2 3 4, 5 6 7 8 9 IQ II 12 13 14 IS 16 17 i8 19 20 21 22 23 24 25 26 27 

number 13131446575 9 67 95 u 5 i 9 7 3 % o 1 2 3 

1060 ~ An Illinois Sheep-Feeding Test. - Coffey, w. c m Tht Btecdet\ Gatette, 

Vol. nxixi, No. 17, pp. 1004-1005, Chicago, Apnl 1913. 

The Illinois Experiment Station has recently closed an 84-day feeding 
test with Western yearling wethers. The object was to determine the 
value of difEerent roughages for fattening sheep. Eight lots of fifteen 
sheep each received rations as follows : Lot 1. Shelled com (maize) and 
alfalfa. Eot 2. Shelled com and alfalfa, com silage. Lot 3. Shelled com, 
com stover and com silage. Lot 4. Shdled com, com stover and linseed 
oilmeal. Lot 5. Shelled com and com stover. Lot 6. Shelled com, oat 
straw and com silage. Lot 7. Shelled com, oat straw and linseed oilmeal. 
Lot 8. Shelled com and oat straw. 

For making gains, the lot receiving shelled com and alfalfa and the 
one receiving shelled com, alfalfa and silage were superior to any others, 
but these gains were made at a cost per pomad exceeding that of any 
other lots, except those receiving com, oilmeal and oat straw, and 
com and oat straw. Com and oat straw made a very poor ration ; at 
the end of the feeding period, the animals receiving tins ration were for 
the most part inferior in market condition. 

The adding of linseed oilmeal did not pay. 

Silage added to the shelled com and oat straw ration gave a market 
finish practically equal to that where alfalfa was used. 

Oat straw supplemented with silage made a slightly better combi¬ 
nation than com stover and silage both in extent and cost of gains. 
To the feeder with a silo this has a practical significance, as oat straw 
is more convenient to handle, and com stover requires a large amount 
of labour in cutting up. 

However, when silage is not available, com stover is a better 
roughage to use with shelled com than oat straw. Com stover and silage 
were far superior to com stover alone. 




PIGS 


1393 


The results show that silage s a valuable ration m tatrcuiug sheep 
and lambs when judiciously fed. In no case was it fed in large quantities, 
or the reasoii that it was not possible to get the sheep to consume a 
flarge amount of it. 

1061- Irish Pig-Feeding Experiments. - spencer, Sanders m Ihe Famn and 
Siock-Bmdtt^ VoL XXVI, No. 123^1, p 10x2 I^oiuloii, May 19, 1913. 

The first reported experiment was said to be entered upon to ascertain 
whether pigs could be profitably fattened wirthout potatoes. The six pigs 
used for the esperiments were divided into two lots of three each. The 
first lot were fed on equal parts of Indian meal and pollard for 122 days; 
the second lot were fed on potatoes and on equal portions of Indian meal 
and pollard. The increase in weight of the two groups was nearly the 
same, but was a little superior in the case of the first. Calculating the 
price fetched by the animals and the cost of their food, it appears that, 
as the average price of marketable potat('es in Ireland is more than £z 
per ton, a mixture of Indian meal and pollard costing 8s. per cwt. would 
generally be a more profitable pig-fattening food than a mixture of the 
three foods named. The experiment gives no conclusive d ata, as n o mention 
is made of the percentage of dead to live weight, or of the quality of 
the meat. 

The second experiment was carried out for the purpose of compar¬ 
ing the values of barley meal and maize in the fattening of pigs. In this 
case also six pigs divided into two lots of three were used. The exq^eri- 
ment lasted 76 days. The first lot were given maize, potatoes and skim- 
milk; the second lot receveid barley meal and a similar addition of pota¬ 
toes aaid skim-miik. The pigs in lot i. appear to have made a greater 
increase by 7 lbs. each than the barley-fed lot, but this small variation 
does not seem to have influenced the reporter greatly, since it is recorded 
that “ the difference in the results from the two foods was so slight that 
it may be assumed that l)erley meal is as satisfactory a food for pigs as 
Indian meal, and it possesses the advantage that it can be produced on 
the farm"'. 

Similar experiments having the same objects in view were carried 
out in Co. Coik, but the detdls given are fuller, and the number of pig^ 
greater. 

In the first of the two experiments, eight pigs were utilised; they 
were cross-bred lAtge Yorkshire pigs, presumably the offspring of a boar 
of this breed out of locally bred sows. The eight pigs were divided into 
two lots of four animals each. From November 12 to the beginning of 
February the first lot was fed on potatoes, barley and separated milky 
while the second received potatoes, maize and separated milk. 

The total increase in weight in the two lots was about the same, 
while the proportion of dead weight to live weight was 74 per cent in 
the case of the first lot, and 75.4 per cent, in that of the second. 

A second experiment was carried out, also with eight pigs; no sepa¬ 
rated milk was given, the animala being fed in the first case on potatoes 
and maize meal and in the second on potatoes and barley meal. 
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The daily inciease of weight was larger in the pigs given barley 
meal. The animals showed a decided preference for the latter and would 
have consumed larger quantities of it than of maize meal. The subse¬ 
quent examination of the meat showed that, as a rule, the flesh of bar¬ 
ley-fed pigs is firmer and of better quality than the meat from pigs fat¬ 
tened on maize. Mention is also made of the fact that some of the pigs 
fed on maize meal sufiered from so-called cramp (i), whilst those fed on 
barley meal were ttn.afiected. 

1062 - Tesis of the Performance of Goats belonging to the Goat-Breeding As¬ 
sociations of Brtiggen, Harsum, Schiittorf and Wessenstedt, Hanover, vieth 

in Zeii^chnfl ,ur Zie^ifixuihi, Ko. y,pp 130-133; No. 10, pp. 149-151; No. 13, pp 200-203; 

No. 14, pp. 21^-217. Hanover, May and jiily 1913. 

These milking tests were begun in March 1911 and carried on with 
the assistance of the Prussian Ministry of Agriculture, Domains and Fo¬ 
rests (Preussische Mauisteriiim furLandwirtschaft,Domaiien und Forsten). 
The number of goats tested was 10 for each Association. The first milking 
test was made 7 days after the kids were dropped, the others every 14 
days matil only half the goats were still milkiiig. Three goats of each 
Association were milked three times a day, the rest three times at first, 
subsequently only twice. The Wesseirstedt goats were all milked three 
times at first, and afterwards twice. 

The 3tidds of milk and of fat were determined. For the milk, the 
volume was determined and the specific gravity of 1.032 taken as a basis 
for the calculation of the weight. The butter yield was estimated by 
multiplying the fat content by i.i. 

The total results of the milking tests are given in table I. 


Tabijs I. 


Bteedhig 

Breed 

V 

length 

of 

observations 

days 

Yield 
of milk 

lbs. 

Fat content 

% 

Butter yield: 

lbs. 

society 

OA 

1 

1 

Maximum 

1 

1 

j 

1 

Average 

j 

1 

Avemge 

Minimum 

1 

1 

4 

Brfiggctt . . . .1 

1 Harz, 

1 fawn- 

a-10 

a8o 

308 

291 

1180.7 

2031.0 

z6z2.6 

2.97 

3.28 

3.90 

53.38 

i 

1 

1 

91 . 79 ) 

6848 

Barstun.1 

1 coloured, 

[ bomlesa 

a- 7 

255 

315 

396 

13374 

250Z.2 

1977.8 

2.98 

4.78 

3.83 

51.81 

XOI.10 

7848 

Schfittoxf. . . J 

^ Saane, 

3- 8 

238 

294 

366 

932.1 

1580.0 

XI99.0 

2.32 

4.07 

3.17 

3 *. 9 i 

49.94 

41J8 

Wessenstedt. . . 

^ white 

a- 8 

aa4 

294 

272 

1324.0 

2247.9 

i7ia.o 

3.11 

4.36 

3.54 

52.86 

8z.6<| 

66 . 3 «> 


(i) In the countries of Southern Europe, where maiize is fed on a large scale, it does 
not appear that this disease is of especially frequent occurrence. 


{Ed.). 




GOATS 


1395 


These data show that the highest yields were fttn ishcd by an Asso- 
aatiop keepii g Haiz goats, ai d the lowest by aj Associritioji biceilnig 
Saaiie goats On the othei hard, if the total le^tilts arc taker 11 to ac~ 
ootint, it IS clear that the Haiz goats ciui^ot be assigned a highei place 
thou the Saare breed 

Table II gives the average milk and fat yield of the goats which 
were milked three times a day 


TA.BIL II 


Number 

Average milk yield 

Average fat content 

goats 

morning 

lbs 

1 noon 1 

evemng 

morning | 

% 

noon 

1 evening 

12 

! 

3 21 

1 

1 82 

2 16 

3 22 

f 28 

> 64 


As regards goats which were milked thnee daily, the dechne in yield 
which occurred between the first and second senes of observations, was 
in the proportion of 100: 82 m the case of milk, and of 100 78 m that 
of fat 

In the case of the Wessenstedt Association goats, which were milked 
regularly thnee dunng the course of the first observations, and twice 
only dunng that of the second, the decrease m the yield of milk and 
fatty matter was m the proportion of ioo‘ 85 

Table III gives the average production of mlk and fatty matter on 
the different test days 


Table III 


Test day 

lbs 

Fat 

^ % 

1 

Test day 

j 

Milk 

lb« 

Fat 

i % 

Test day 

Milk 

lbs 

Fat 

% 

I 

73 

4,906 

b 

70 

3.481 

15 

>4 

4217 

2 

79 

3962 

9 

66 

3441 

16 

42 

405X 

3 

7 7 

3578 

10 

62 

3204 

17 

3 7 

1233 

4 

79 

3549 

XI 

59 

3 333 

18 

33 

4 394 

5 

79 

3403 

X2 

57 

3427 

19 

3 X 

4 450 

6 

7-5 

3525 

13 

53 

3771 

20 

2 6 

49S9 

7 

73 

3672 

14 

49 

4023 

21 

tS 

5040 
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la order to definitely decide whether, and in what manner, the age 
of the goats, and therefore the number of times they had kidded, influenced 
the yields, the experimental animals were divided into three classes. In the 
first were placed the goats which were in their second or third lactation 
period, in the second those in their fourth or fifth, and in the third all 
those animals which were in their sixth or further period of lactation. It 
was found that the average results were about the same for all three classes. 
It thus appears, that there is little difierence between the milk yield of 
younger and older goats. 

The test showed that the capacity of goats for milk production is an 
individual property; that these animals are able to utilise to a high de¬ 
gree the food they consume, and that, in their case, there is no determined 
relation between the amount of milk produced and its fat content. 

1063 - Ostrich Farming in America. — Nielsen, N. (Report presented to the Go¬ 
vernment of New South Wales) in Ths A^ncuUural Gazette of New South Wales , 

Vol. XXIV, Part 5, pp. 397-40 1 * Sydney, May 2, 19 13 - d 

Ostrich farming in the United States is confined to Arizona, Southern 
California and portions of Texas and New Mexico, for the birds are very 
sensitive to cold and these are the only regions in the States which pos¬ 
sess a sufficiently warm and dry climate all the year round. 

In California the farms situated near the large cities such as Ivos 
Angeles and Pasedena are used almost as much for show places as for the 
production of feathers and derive a large portion of their income in 
that way. Under these circumstances the area of the farms is neces¬ 
sarily somewhat restricted and the birds have to be fed artificially. In 
Arizona, on the other hand, large tracts of land formerly used as cattle 
ranches have been turned into ostrich farms where feather production is 
the sole object, and where the birds are kept under the most natural 
conditions possible and in enormous colonies up to 5 000 head on one 
farm. The land is divided up into main ‘"run paddocks” or enclosures, and 
smaller feeding paddocks. The former are large, varying from 90 to 
180 acres in extent; to each are attached 5 or 6 feeding paddocks 
varying from 6 to 10 acres each according to the size of the adjoining 
run paddock, and making up together a total area equal to one third 
of that of the run paddock. The feeding paddocks all run alongside the 
main irrigation ditch of the property in order to have an available water 
supply both for the use of the birds and for irrigation purposes; they 
are sown with leguminous crops or cereals, commonly used in order to 
provide green food all the year round, and the birdb are only allowed 
into one or two at the time. Run paddocks are sown with some hardy 
perennial grass and rarely irrigated, but if watered, these, as well as 
the feeding paddocks, are allowed to dry well before the birds are turned 
on again. 

The greater number of birds in the Arizona farms are of South Afri¬ 
can stock and type, but it has been recently denonstrated that an in¬ 
fusion of Nubian or Red-necked blood has increased not only the phys- 
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ical stanuna ot the buds, but also their capacity loi producing valuable 
feathers. All plucked feathers are roughly sorted on the farms by girls; 
they are then tied up in bundles weighing fiom half a pound to one 
pound and sent to New Yoik, where they are dressed foi the maiket 
As a result of his ob'-ervations thewiitei w.is ledlo believetkit large 
tracts of laud in New South Wale would be eminently well .idapted to 
the lequiremouts of this industry 


FARM ENGINRURING 


1064 - Engines and Agiieultuial Apparatus Exhibited at the Show ot the Royal aoBicDiricnuji 

AgrienlturalSoeiety held at Bristol, 1913 > Voi nos ^tSo, uachinbb7 

pp 18-22 anil 40-44. London, (ulj 4 nid 11, iqij - Thi Bii min', Vol 116, Nos jool ^ 

and 3002, pp 10-12 and 37-40 London, July 4 and ii, 11)13 * Implemail and implembots 

Uachmry Review, Vol 39, No 460, pp 305-551 London, Aniju 1 ', 1913 

These three accounts contain detailed descriptions and figures of some 
of the exiibited agricultural machines which showed vaiious innovations 
and improvements in their construction 

Especially worthy of note are the motoi ploughs and traction engmps 
of the following firms: Messrs. John Fowler and Co; The International 
Harvestei Company of Gieat Britain; Messrs. Avelrng and Porta; Darly- 
Marshall Motor Plough Syndicate, Messrs. Marshall Sons and Co; Messrs 
W. Forsta and Co., and The Ideal Agiicultural Motor Company. 

Fig I represents the newest type of the Fowla-Wyles motor-plough 
with a one-cylinder paraffin or petroleum motor. Fig. 2 shows a Petta 
3-cylinda 150 H. P., Semi-Diesel engine. 

Messrs. Davey Paxman and Co. eichibited gas engines. Oil motors were 
shown by Messrs, Brazil, Straka and Co. 

Many milk separators and machines for food preparation were on 
view, tees were awarded for milking machines and sprayers The 
first prize for the forma was given to the “Amo ” machine constructed 
by the Aklie-bols^et Mjolkningmaskin Om^a, Flen (Sweden). The second 
was ^ven to the milking machine of Vaccar limited, Dondon. Both these 
machines are Swedish inventions. The " Amo" is a suction machine. The 
tin vessd holding the milk is hung over the cow’s back on an adjustable 
web band. It is to be noticed that the milk passes into the milk vessel 
through four celluloid, and not indiarubba, tute. The milking machine 
exhibited by Vaccar Limited is worked by a pulsator, 

Amoi^ the sprayers, the first prize fell to the “Green" powda spraya 
of Messrs. Moellenkamp and Co., London, and the second to the " Pilter" 
powda sprinlda of Messrs. Pilta and Co., London. 
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1065 - The Machines and Implements at the Exhibition of the German Agri¬ 
cultural Society at Strassburg, 1918 . - I- Kuhne, G. in Masclnneii-Zeitun^, Yearn, 
Nos. 13 aad 14, pp. 133-161 and 166-172. — z. Pittins, F. No. i 5 »PP-178-tSs. 
Berlin, July 1 and 13 and August i, 1913. - 3. Landwirischafthche Maschinen und 
Gerdte, Year 13, Nos. 22 and 23, pp. i 5“35 and 15-23, Artern, May 31 and 
June 7, 1913. 

The exhibition catalogue contained nearly 8000 exhibits, exclusive 
of those shown in the pavilions set apart for the chief and the prelinai- 
nary trials (i). The number of exhibits being large, only some novelties 
are mentioned in this account. A turn-wrest plough with a new device 
for easy adjustment of the head, was exhibited by the plough maker 

I. G. Dobler of Landsberg. The Finnish firm of G. Svanljiing exhibited a 
new model of their harrow with rotating teeth (RoUspatenegge). 

The ploughing machines were the centre of great interest, and were 
very numerous in view of the daief trial organised by the German Agri¬ 
cultural Society for motor ploughs during the current year. In order to 
facilitate inspection, these machines were divided into three groups ac¬ 
cording to their method of work, and regardless of the fuel used; 

1. Mechanical ploughs on the winding drum principle. 

2 . Mechanical ploughs with direct traction. 

3. Picking machines (Bodenfrasmaschinen). 

The first group consisted of the steam ploughs of the firms A. Veutzki 
A. G. of Grandenz, John Fowler and Co. of Magdeburg, the Heilbronn 
Machine Manufacturing Co., and a plough drawn by a cable driven by 
an explosion motor, shown by the firm of P. Eners of Tegel. No electric 
outfits were exhibited. 

A compound steam ploughing engine driven by super-heated steam 
with a boiler of a new construction was shown by the firm A. Ventzki 
A. G.; this machine, though it is rated by its constructors at 90 H. P, 
and can for a time attain 130 H. P., only weighs 13 tons. The decreased 
weight will facilitate the management of the machine. Its price is 
£ 1000, The same firm exhibited a steam balance plough with a sub- 
soiler of a new type. Messrs. F. Kners of Tegel showed a mechanical 
plot^ worked on the two-engine system; these engines have four heavy 
wheels, can reverse, and have four cable speeds. The length of the cable 
is 1500 ft. The amount of benzol used in normal work is, according to 
the makers, 9 oz, per horse-power hour. The ploughing-tackle weighs 
1634 ^be total price is £ 1075. 

The tractor ploughs were more numerous. In this class are included 
those machines in which the motor and the body of the plough are 
mounted on the same framework and those in which the plough is 
dra^d by a separate tractor. 


(i) The machine trials organised by the German Agricullnral Society on the occasion 
of these exhibitions fall into two classes, the chief and the preliminary trials (Haupt*tind 
Votpraftmgen), of the new ma ch i nes. The latter are placed in special pavilions called 
trial pavilions. 



AGRlCUWURAIv MACHINERY AND IMPI<KMENTS 


^399 


A Stock niotoj plough iu the chief tiial paviliou showed many 
imptovemeuts ttpon the earlier types. Other motor ploughs exhibited 
wereofthc Wendcler-Dohni type ai d those of thcIi)tcniatioual Harvester 
Oo. (Berlin) and the Holt Caleq>illai Co. (Budapest). 

Thfe ‘'Akra'' plough of the ''Alctien Mascliineu-fabrik Kyirhauserhiitto" 
is of the Stock type but largei. The 1 oar-cylinder Ixuzol motor has a 
stroke of 8 in., a cylinder diameter of 6 in., and a maximiim force of 83 
H. P. at 750 revolutions per minuU . l<s weight is 6 tons and its piice 
£1000. A new liquid-fuel motor, mod lot the traction of ploughs or 
heavy loads, was exhibited by Meessrs. John howler ai'd Co* of Mugdcbitrg, 
The weight of this is 9 tons end its cdt.logae piice £ 1040. 

The picking machiuCvS weie Kpresented by tin exliibits of Messrs, 
liang of Mannheim; the ''Studiengssellschaft ftir Landbauuiotor<n 
(Munich) and the Sieuiens-Schuckert " Weike (Berlin). The 
machine of the Ko'.zegi type is cousliucted on a now system. The iour- 
cylinder beuzine motor gives 60-70 H. P. with about 580 levolutions per 
minute. The “Bactotum** machine of the Munich '‘Studiengtsellschaft 
ffir Ivandbaumotorenhas a new type of roller. The latcer carries 6 rows 
of pickers, which arc not rigid, as in the case of tlic Tauz-Koszegi plough, 
but can revolve round a point. The prio* of this niacliinc is £X25(>, 
nearly the same as that of the machine. The trials made with 

two Meyenburg system ploughs which were also exliibiied proved \cxy 
interesting. The smaller mighs 15 cwt.; it has a 10-12 H. P. motor and 
costs £250. The larger is of 25 H. P. 

Amongst the other exhibits were numerous manure-distributors, 
charlock sprayen-i, thrashing machines and dairy machines and utenrils. 

1066 - Trial of a New Self-guiding Two-Wheel Plough with Suhsoller. (FoiUcUi 
Repoil of the tni4 DtpaUnuni ol the iiKunlci-'buic, Uiovma Chamber 

of Ai?iiciillurt) —lUscnER, G in. Mifhilun^indi’i Vuhvui*^ landiji/ittschaftl, Maschimn-' 
PfUfunqs-AnJalti n, Yeai 7, Rail a, iS-55. iieilin, 

The phntgh de)Ciil>ed in ilii> jcpoit wa-. lued on the estate of Dahlcm 
neat Berlin, on the Heller idotf elate l^elonging to the city of Berlin, 
and on the UcLz estate (OUhavcllaud). D iring the lime that this pi >ugli 
was used (1911-1912), the Dej^artment for Maohi e Testing had ihe 
opportunity of tejting it more than t>urc. 

The new wheel-]iit)ug]i X'. chielly t'luuacterized by a new appliance 
for self-guidance (see figure). Tixe beam re-jts by means of a cast-steel 
plate (a) upon the saddle (6) of the axis of the fore-carriage to winch it is 
attached by a short chaia (c). T'Jie construction is such that the .sup¬ 
porting plate, under the infltie.ice of the dU’ferent degree; of leistance 
offered by the ..oil, cm rise on the round saddle, while the chain placed 
beneath the beam obliges the latter to resume its former position. The 
sp^iality of the * ew ploxtgh is the simplicity oC its construction. Another 
point in which it differs from ordiniry wheel-ploughs is that a spring 
subsoiler is attached to the be im to brctik ixp the bottom of the open 
furrow. The mutld-b)ard of the plough must naturally be adapted to 
the soil conditions; that used during the trials was suitable to a moder- 
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ately compact boil. The mottld-board is made ol soft steel. The wheels 
of the fore-carrriage have replaceable boxes or the mtve. 

This new plough, of which eight hove been made, costs, iaxClitdiiig 
coulter and reserve share, from £2.2$ to £4.10$, Skim-coulter and sitb- 
soiler are reckoned separately; the first, with spare share, costs from 6$ 
to 8 s &d accordirig to the size of the plough; the price of the .second, 
including the attachment, is from lO s to 28 s. 

As a result of the tests and a prolonged trial on the three above- 
mentioned estates, it may be said that the plough worked excelle^itly, and 
when the right-sized machine was sdected, it fulfilled all the demands 



made upon it. Particularly noticeable is the simplicityjof its con- 
structioL, the facility with which it is managed and'**gtdded, and vho the 
fact that this plough also serves the purpose of brealdng up the subsoil. 
Wheel-ploughs of this type have only bee.i in existence a few years. In 
the new plough the subsoil share is narrow, as, in the opinion of the 
constructor, this type requires a minimum of traction forc(‘ ai d has a 
better influence upon plant growth than a broad one. The tntih of this 
statement is being tested in differert places, but the experiments, which 
will extend over many years, are not yet finished. 

Their results are, however, only of secondary importance as regards 
the judgment to be passed on the plough, for the advantageous nature 
of breaking up the subsoil has long siice been demonstrated in many 
ways. As the transformation of the plough it to a subsoilcr only costs a 
few shillings, and the machine works equally well in both capacities, its 
technical perfection is already worthy of recognition. 
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iof>7 - Reinforced Concrete Rollers for Use on Moorland SolKi) bu oERrin Dei KuU 
Ycai 16, No 3, pp ^37 -3> J>i<-falau, July 1, i ^ 

It is well known that rollii g the vsoil has a gieai influence upon the 
yield of moorland ciops and is especially important in laying down mea¬ 




dows aid pavStures. Unfortunately, lollirg is too little piactiscd and is 
sometimes eidirely omitted. The reason for this is, almost invariably, 
the high price of an iron meadow roller. It is thus well to draw the 



attention of the agricultuiists to rollers made of reinforced concrete, 
which they can construct themselves on the spot, selecting the wedght 
most suitable for their purpose. 

Figs. 1-3 give such a roller tr . de and front elevations and plan. 
A roller of this kind 3 ft. 3 in. wide weighs, without the iron parts and 


(Ed,), 


^913- 
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shatts 1230 lbs. for a diameter of 24 m., r700lbs. fora diameter of 28 iu., 
2200 lbs. for a diameter of 32 in., and 2^0 lbs. for a diameter of 36 in. 

Consifuction of the mould and of the foiler. — A circular piece of 
wood of the diameter of the roller is placed level on the ground. Through 
the centre is passed the axle, which must project 8 in, at each end beyond 
the cylinder of reinforced concrete. It may consist of ar old cart axle, 
or of a cylindrical bar of iron, of 2-inch diameter. In order toensure the 
adhesion of the cement to the axle, and to prevent the latter turning 
independently of the roller, it is transfixed, idinches from each extremity, 
by rods of iron which project perpendicularly; the middle of the axle is 
also notched. On the circle of wood an iron hoop of the same diameter 
as the roller is placed. This hoop protects the edge of the latter; it is 
furnished internally with three twisted bands of flat iron penetrating 
obliquely into the mass of concrete. Vertical lathes are now nailed all 
round the wooden bottom, or else are bound round it with wire. On the 
upper portion of the cylinder formed by the lathes, thereis placed ii side 
asecond iron hoop similar to the first and 3ft. sin. from it; this is fixed 
to the lathes by iron wire so that it cannot shift. After the axle ha'^ 
been centered exactly, the mould (fig. 4) thus prepared is ready for filling 
In the concrete. The concrete should be made with as little water 
possible, using I part of cement to 3 or 4 parts of washed gravel. 

The concrete must be rammed in in layers of about 8 inches, and the 
ramming of each layer should go on till water appears on the surface. 
The mould being thus filled, it is left in the shade for two or three 
weeks, care being taken to water it frequently. At the end of this time, the 
wires and lathes are removed, the surface is smoothed over with cement, 
and subsequently the concrete roller is laid on its side. Then follows the 
construction of the deal frame, shown in figs, 1-3. 

A roller of 24 inch diameter and 3 ft. 3 in. long costs, when made on 
the spot, £3 15 s, A long roller is unsuitable for moorland soil, owing to 
diflSculty in turning. 

« 

1068 - Trial of an E'ght-Foofc Grass-Mower. — nachtweit, a. (Nmth R^pon a the 
Tcfetiiig-Statiou lor Ai^ticuUural Implements and Maclnius, at ITatiovci) n MxtUh'Hn* 
gen des Vithandcs Landwi/tschafil. Maschmen-Piufun^.s-AnMhen^ Year 7, VaiX 2^ 
pp, 71-83. Berlin, 1913. 

In fig. I the grass-mower is represented as seen fiom above, and^**^ 
fig. 2 the side view L given; the drawings are to scale. H is the le 
wich raises the carrier of the finger-bar, which is released by the sp 
spring /. The lever, G, serves to fold back the mowing appara ^ 
upon itself, while K represents a foot-lever which can be used oimultan- 
eously for the same purpose. The finger-bar is 8 ft. long and has 31 fingers 
in 10 sections. 

In fig, 3 the mower is drawn as seen from behind; this shows in 
particular the shoe N, at the end of the finger-bar; by means of a pro** 
lor^ation, /, the shoe can easily be taken hold of to help in raising the 
finger-bar. 



mower 
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Owing to its great length, the finger-bar would be apt to bend a 
little; this is obviated by its being bent slightly upwards in such a 
manner that when in a horizontal position, it becomes perfectly straight 
through its own weight. In order to give great si ability to the mower, 
the wheds are placed very far apart and the gear for working the kuives 
is situated between the two wheels. 

This machine was tested on the meadow of Kmpelde near Hanover, 
and many agriculturists made the first and sea)fid cuts with it. They 
seemed very satisfied with the work of the mower, and were especially 
impressed by the large amount of work it performed, and its light run¬ 
ning. The official trial was made in a field at Empdde belonging to 
Hr. Tricke, many measurements being taken and dynamometric experi¬ 
ments carried out. longer tests were efiected to decide the two follow¬ 
ing points. 

1. The force expended in traction. 

2. The adaptability to slopes. 

The results obtaii^cd in both cases were excellent. The writer gives 
tables showing the width of the ciitting and the amount of traction force 
required. The blade was examined as regards its cutting diagrams 
(Schnittdiagramme) according to the Nachtweh method. 

The mower weighs 760 lbs. and costs £22. 

The conclusions drawn from the trial are as follows: as a result of 
the many tests made during the summer of 1912, this machine may be 
regarded as completely fulfilling all practical requirements; it is very 
light, possesses great stability and does a large amount of work. 

1069 - Trial of an Automatic Feeder for Threshing-Machines. — NACHTwna: 

(Tenth Report ol the Testing->Statiou for AgricuUuial Implements aiul Madiiucs, at 

Hanover) in Miiiulun>en (Us Veihandcs \andwiitsc)iafll.Mascliineii''Pvu>hin(!,S’-Ansl(itien^ 

Year 7, Part pp. ^3-86. 'BctIui, 

The trial in question took place on the 5**^ of April 1913 ou the 
Gehrdts estate at Appenseu, near Bevensen. The automatic feeder was 
fixed to a threshing-machine whose drum was 67 inches in letigth and 
16 3/^ inches in diameter. The chief part of the feeder is a toothed 
revolving shaft; it bears arms carrying nt their extremities two angle 
irons situated somewhat apart from each other. The teeth arc fixed 
alternately on those angle irons and pass though slits in the shoot iron 
cover, which is suppotted by two braces. The quantity of sheaves taken 
up by the toothed rotating shaft is regulated by special fingers. 

Owing to the late date only rye and wheat were available for 
threshing. In a trial with rye, the amount threshed in a quarter of an 
hour was observed; this was 757 lbs. of grain, which would mean about 
38 bushels (of 56 lbs.) per hour. Wheat was then tried; in one hour 
45 l^ushels (of 60 lbs,) were got through. As the guaranteed average 
output is 25 to 30 bushels per hour, the trial may be coiisidered satis¬ 
factory. 

The working of the automatic feeder is also excellent. The exam¬ 
ining committee was satisfied that the amount of grain threshed was in 
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WO way diminislied by using it, so that it may be considered altogether 
satisfactory. 

Before a final judgment is pronounced on the thresher and feeder, 
it is intended to submit them to extensive trials with various cereals 
this autumn. 

1070 — Drill for Beet Seed. (German patent No. 251-386) —BWter fifrZuckerntbenbaUf 
Year XX, No 12, pp.^ 188-189 Berlin, June 30, 1913. 

The Usual drills for sowing beet seed in clusters are not well adapted 
for sowing on the ndge, as the clusters frequently fall off the compara- 


1 . 


2 , 


5*9 3 , 


tively narrow crest of the ridge into the furrows. For this reason the 
subject of the present patent is provided with a coulter, in front of the 
sowing funnel, which traces a flat-bottomed depression along the crest of 
the ridge, ready for the seed to fall into. 

Fig. 2 ^ves a side view of the apparatus, and figs, i and 3 views 
from above and in front (partly in section). Between the two supports 
(bb*) of the funnel of the distributor {a) is the stanchion (d) which sup¬ 
ports the coulter: this is about 2 inches wide and bent back to ^vea 
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flat bottom; it leaves a flat-bottomed depression (/, fig. 3) into which the 
seeds fall. 

The distributor (A) is situated below an oval opening (g) in the bot¬ 
tom of the funnel, and is supported by the stanchion (d). To prevent 
the seeds getting too much scattered, or carried away by the wind, two 
revolving discs {i i') may be fixed on, one on either side of the tunnel. 


1071 - Combined Fork and Shovel. — DdConde, O.m journal d *a ^luuUure pyahque, 
Yeai 77, Vol II, No. 28, p 57. Pans, July 10, 1913* 

The haudhng of litter of very short material with a fork is an 
awkward job: this is so with very short straw, peatmoss, sawdust, leaves. 



weeds, etc. On the other hand, the wooden shovel Used for sawdust will 
not do for other material used to replace straw as bedding. 

These diflaculties are done away with by using the combined fork 
and shovel shown in the figure. This tool, which is easily made, is a foux- 
pronged fork, with the right hand prong {a) generally wider than the 
others. The back part is solid and forms a shovd (6) with a handle (c). 
The length of the prongs may be varied. 

1072 « Trial of the Lawrence- Kennedy-GiUies Milking Machine at the Live 
Stock Institute at Reggio Emilia (Italy). — Cuonini, a. in Vindustna muera e 

zootecnica, Year XI, Nos. 8-13, pp, 132, 153-153, 168-169, 185 and 200-203. Reggio- 
Emilia, April 15, May 3 and 19, June i and 15 and Tuly 15, I 9 i 3 » 

The trial of the above machine was carried out in 1912 Under direc¬ 
tions from the Ministry of Agriculture. The writer first gives an outline 
of the development and working of mechanical milking apparatus. The 
machines belong to two groups, milking respectively by suction and by 
pressure: the former imitate tiae action of the calf's tongue in sucking, the 
latter the action of the milker's hand. The principle machines of the 
first group, which include a suction-ptimp worked by a motor of about 
2 H,P., are: 
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I^awrence-Kentiedy-Gillies. 
Bun ell-I^awrence-Kaincdy. 
lyCax. 

Wallace (i). 

Dana. 

Thistle. 


Those of the second gtottp, in which pressing parts do the work, are: 

Alfa-Dalen 

I,oquist. 

Saus-Rivalc. 

Galakton (2) (3). 

The trials, made on ten cows divided into two lots of five, were in¬ 
tended to examine the following points: 

1. Fixing and working of the machine. 

2. Influence of mechanical milking on the health of the animals. 

3. Completeness of the action. 

4. Quality and quantity of the milk. 

5. Time required for milking and manual labour involved. 

6. Cost of installing the machine. 

7. Hygienic qualities of the milk. 

Besides these two lots, which were used specially to determine the 
effect of mechanical milking on the quantity and quality of the milk, 
some other cows were machine-milked. 

The experiments were divided into a preliminary period of 30 days, 
to fix the rations, the weight of the animals and the milk-yield, and an 
observation period of four months, in which the cows of lot I were ma¬ 
chine-milked and those of lot II hand-milked as control. 

The writer gives details as to the rations, and then turns to the 
working and manipulation of the machine. 

The apparatus is accurately and strongly constructed; during the 
whole trial period none of the metal parts got out of order, and the only 
parts requiring renewing were some of the rubber tubes. The handling 
of the apparatus is very simple. With regard to the health of the cows, 
there was nothing unusual to report. 

The completeness of the milking has a marked influence on the quality 
and quantity of the milk, as well as on the occurrence of affections of the 
udder. Tables given by the writer show the details of this. It appears 


(1) See. No. 1^0, B, Feb. 1913. {Ed,), 

(2) See No. 169, B, Feb. 1913. {Edr). 

(3) Further information on these milking machines, as well as on the ** Revalo 
Bergner Revalo ** Andersen-Schmldl ”, Delta etc., may be found in the following 

publications: Ulndustria laitiera e zootecniea. No X7, 1912; Nello FomccniA na 
mtmgitura meccanica”, Ihid. 1909-10; Deutsche LandwirtschaftUche Presse, T911,1912; 
La Vie agticole et rurdle, 1912; Journal d*agfiGuUure pratiquCf 1910, 1911, 1912; Bulletin 
de la SoaiiU des agriculteurs de France, 1912. (Author*s noU). 
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that between the ist of July and the 15th of October the total amount 
of milk drawn by the machine was 9 967.3 lbs., while the amount milked 
by hand to complete its work was 766.1 Ids. or 7.14 per cent, of the total 
yield. The data on the quantity and quality of the milk arc also given 
in a table. In the preliminary period the yield of the two lols per head 
per day was almost equal, namely 27.90 and 27.24 lbs. lu the experimen¬ 
tal peiiod the average yield of lot I was 20.98 lbs., as compared with 
19.93 lbs. for lot 11. The time taken to milk each cow was 15 minutes 
witih the machine, as against 8 minutes by hand. 

The following table shows the cost of installations: 


For Oo- 80 cows, with 3 puKatois.£ i 

» 80-100 » ^’4 * » 1 ;0 

» 100-130 1) » 5 )) » 1 >5 

» T30-160 )) » 6 i) ....... ^2$ 

» 160-180 » » 7 w » 255 

» 180-200 M » 8 » » 290 


After treatingat length of the milk, the writer sums up his conclusions 
as follows. 

1. The Working of the apparatus presents no difficiflty, and its ma¬ 
nipulation is eavsy. 

2. Almost all cows allow themselves to be milked without difS.- 
culty from the first; only a few need a short time to get accustomed to 
the method. 

3. The milking machine in question had no deleterious action on 
the general health of the cows; two of them showed slight hardening of 
the hind quarters of the udder, but this soon went off. 

4. The apparatus did not milk dry, and hand stripping was neces¬ 
sary in every case. 

5. Machine milking, supplemented by hand stripping, had no ap¬ 
preciable depressing influence on cither the quantity or the quality of 
the milk. 

6. Bor all the cows, machine milking was slower than hand milking, 

7. It appears that on large dairy farms the nlimber of milkers can 
be reduced by using several of these machines; but the total number of 
hands required seems hardly to be lessened. 

8. The expenses incurred in machine milking are certainly not lower 
than with hand milking. 

9. To obtain proper hygienic conditions in the milking, scrupulous 
cleanliness in the apparatus is ev^^sentiaL 

1073 - Milking Machines: Effect of Machine Method of Milking upon the Milk 

Flow. — Smith, G. A. <mfl Hardxno, II A. York Agncul^uralMxpcrme)tt Sfa* 

Hon, Bulletin No 353, pp. 327-361. Ircnevo, N. Y, Novcmbei 1912. 

The Bttrrell-Lawrencfr-Kennedy milking machiiie has been in use at 
the New York Experiment Station since 1907 and has been continitously 
tested against hand milkers by dividing the herd as far as possible into two 
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equally productive halves, and subjecting each cow alternately to hand 
and to machine milking during her successive lactation periods. The 
milk flow is subject to so many fluctuations that the results cannot be 
taken as in any way conclusive, but so far as they go they do not in¬ 
dicate any depressing effect on the yield by the Use of the machines, and 
two cows, one small teated and the other very hard roilking, which could 
not be milked by hand, gave satisfactory returns with the machine. It 
was calculated that one man with two machines could attend to 
15 cows. 

1074 - Improved Universal Desiccator for Drying Potato Slices, Beet Leaves, 

Cereals, Beet Seeds, etc.— Voss, II. in Deutsche Landwirlschaflhche Pfesse, Year 40, 

No. 55 , PP. 672-673. Berlin, July 9, 1913. 

With the present desiccators, not only potatoes, mangolds, cereals, 
beet-seeds and peas can be successfully dried, but also beet leaves, potato 
haulm, etc. 

The best and most extensively used are the drum desiccators with 
rotatory mechanism in which hot gases straight from the generators can 
be used for drying. 

The drum desiccator of the "'Tatosin’^ system, thanks to the remo¬ 
vable revolving apparatus in the interior of the drum, can be employed 
for drying every kind of agricultural and industrial product, provided 
that the latter is suitably prepared. The apparatus (figs. X and 2) con¬ 
sist of a revolving cylinder, in which perforated cups (k) are placed one 
above another. These cups possess movable perforated lids (B) through 
which the substances to be dried find their way from the outer zone to 
the middle of the drum and back. This is of great advantage in ensuring 
equal drying and permitting the utilization of the hottest gas given off 
by the generators._ 




Temperature of the gases 

speed of hot air 

Product 

j 

1 

Fuel used 

on entering 

C. 

on leaving 

c. 

in the drum 

in tt, per second 

I. Potatoes with 18 % starch 

Coke only 

1 ! 

550 

200 

! 

3 3 - 3 -<> 

2. Beet leaves reduced to 
one-fifth of their weight 
when dry. 

Coke 

and anthracite ! 

580 

1 

180 

1.65 - 1.95 

3. Cereals (decrease of hu- 
nu'iity 5 %) . 


180 

^0-45 

1.0-1.15 

4. Beet and other seeds . . 

» 

170 

35-38 

0.9“ i.o 

5. Beet slices. 


520 

t8o 

3 - 3 - 3-6 

1 
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Numerous expenmerli have been made for the purpose of determ¬ 
ining the best temperatures and speeds of the hot an m the case of 
different products; the results are given lu the table. 



The universal desiccator is provided with a r(^ulator placed beneath 
it. The mechanism which revolves the drum allows of a variation m the 
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number of revolutions from 3 to 12 per minute, in order that the rate of 
the passage of the substance in the machine may be proportional to its 
moisture-eonteut. This is effected by multiple pulleys. On leaving 
the drum, the dry material is cooled in a cooling compartment and 
after having passed through a sorting sieve, can at once be placed in 
sacks and stored. 

Sorting the dried substances is indispensable in the case of leafy 
substances, to which soil adheres during growth and gathering, in order 
that no particles injurious to animals may be left in the dried fodder. 

This universal desiccator is made in different sizes and for different 
purposes. 

1075 - New Pump for Farm Work. — Monin in \VU d la Ccmpagne, Vol. XIV, 
N0.163, p. 29. Paris, July i, 1913 

THs pump is distinguished by its extreme simplicity, by the facility 
with which it can be set and by its perfectly uniform action. 

It consists, as may be seen from the annexed figures, of a cylin¬ 
drical body closed on two sides by plates, one of which bears the suction 
pipe and the other the forcing pipe. Within the body revolves another 
cylinder, in each of the faces of wfdch a deep groove is cut at right angles 
to the one at the other end, and a block of metal like a water-tight piston 
slides in each of the grooves. These blocks are traversed and driven by 
two diametrically opposed excentries fixed on the driving shaft, which 
occupies a slightly excentric position towards the axis of the cylindrical 
body of the pump. 

Fig. I is a section of the apparatus showing the arrangement of the 
working parts. Fig. 2 is a perspective view of the movable parts. Figs. 
3 to 7 show the successive positions taken up by the several pieces 
during one complete revolution of the driving shaft. Fig, 8 shows the 
pump without the front plate and fig. 10 the body and the working 
parts separatdy. 

1076 - Beview of Patents. 

Tillage impUnmits and machines^ 

261 745 (Germatiy). Spring-bolt regulator for lateral displacement of i.loublc- furrow balance 
ploughs. 

261 940 (Germany). Tractor for common ploughs. 

60 719 (Austria). Motor plough. 

I 067 III (United States). Plough. 

1067068 (United States). Plough attachment 
1067065 (United States). Harrow. 

1066 323 (United States). Plough and culrivator. 

453081 (France). Agricultural tractor. 

455 363 (France). Regulator for ploughs. 

6 361 (England). Tracrion engines. 

7 814 (England). Harrows. 

131 522 (Italy). Improvements in mechanical ploughing tackle. 

131 AAO (Italy). New system for mechanical ploughing and cultivation. 

131 836 (Italy). Arrangement for simultaneous ploughing and harrowing. 
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60 912 (Switzjrlaud) Mcdianical cultivalion outfit worked by dt'ctric motor. 

60 913 (Swilzerlaticl). Grass harrow 
Manure dLstrihufors. 

261 5()0 (Gcnuatiy) IVTaimre distributor with distributinjj: axle in the hopper. 

j |53 043 (l^rana'). Manure (listribiit(’»r for vineyards 

455 416 (h'rance). Portable luauun* <HstTibutor with faiLS. 

Drills. 

261 614 (Germany). Drill with acjiUitiii" whet'ls and distributing surfaces in conjunction with 
them. 

453961 (France). Drill. 

Reapers ami mowers. 

361 747 (Gennany). Arrangement for converting a mower into a tttiper. 

361748 (Gennany). Rotary cone-shaped ear-sqnrator for reapers. 

60654 (Austria) Reaper with <lisch;irging rake, 
j 065 946 (United Stales). Mower attachment. 

453 536 (France). lyawn mower improvements. 

Machines for Uftim> root crops. 

361978 (Germany). Potato lifter, in which the p()tato(‘S arc carried into a revolvaig sievr drum, 
which also acts i\$ the driving wheel. 

453 37 JC (Franc(‘) Pobilo lifter 
Threshnu machines 

261 895 (Germany). Short-straw sieve for threshers. 

1066024 (United Stales). Thresher-Cylinder. 

131 595 (Italy), liuprovcmcut of the beaters in threshing luachincr. 

Other agricultural machines and implements. 

361750 (Germany). ^Hiking mjichine, in which the caiis consist of one fixed and one 
movable part. 

60 661 (Austria). KtiUc-shaipeiiing iiuichiiu. 

60773 (Austria). Transplanting apparatus. 

106C467 (United Slates). Uay-press. 

4 53 326 (France) Cereal weed-spiayer, for use w ilh sulphuric acid. 

6281 (liuglaiid) Cow-milkers. 

131624 (Italy). C( mi inuous-actioii drier wi Ih aut< mviI ic d<‘Ii very, for rtT<ab. and other materials, 
60693 (^Switzerland). Drier for au<l (.vrralf,. 

1077* Alpine Cheese Shed* -// Cm’/icw moU^fmif Ye-aro, .Vo. 14, Iip. .»16-317. piac'cnaa, 
July 15, 1913. 

This building, designed fur the Ali)s, is intended to arrange under 
one roof, in a simple and ccuiiumical manner, a room for treating the 
milk, a room for ripening the cheeses, a shed for the cows and accommo¬ 
dation for the hanc&. 

In the accompanying plate, the three upper figures show sections 
through EP,CO and GHof the plan (lowest fig.): the middle figure is a 
longitudinal section along AB. The scale is i: 100. 

The cow-shed is 8 meters (26 ft. 2 in.) long and can hold 16 to 20 
cows; it is connected with the manure pit by a gutter* The cheese-room 
has a north window and is sunk a few steps so avS to keep it cooler and 
at the same time to allow more space for the sleeping-room above; in 
front of it is a wide porch, which keeps ofi sun and rain. 
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The back part of the kitchen is boarded ofi at 6ft. 6iB. from the 
jflioor to form another sleeping-room, to which a wooden step-ladder gives 
access; there is a door between this and the central sleeping-room. The 
roof is very simple. The total cost of the building is about fi 196. 


RURAL ECONOMICS. 

1078 - The Problem of Encouraging a Fresh Development of the Agricultural 
Production of Germany. - I. Von Loceow. Landwirtscluiftlicljc Produktionsstei- 
geruug a-uf der bisherigen Fldcbe. — 2. Beseler. I^ndwirlscliaftliche Pioduktionsstei- 
geniug durch Vermchrung der Kulluttlacbe. — 3. Seeing. Landwirtschaftliclie Pro- 
duktionssteigcmng dmcli innore Kolonisatioti. —Aiclnv des Deutschcn Landwiftschafts- 
TOlSf Year 37 (Report of the Piocecdings of the 41st General Assembly of the German 
Agricultural Council, Feb. 11-13, 1913) pp. 53 * 77 . Berlin, 1913. 

1. From 1885 to 1889 the mean production of cereals in Germany 
was ti95 lbs, per acre, while from 1905 to 1909 it was 1624 lbs.; the in¬ 
crease in twenty years has thus been 36 per cent. Buring the same period 
the yield of potatoes rose from 9010 lbs. to 12400 lbs. per acre. Von 
Lochow refers to the data of his own farm to show that this production 
could be considerably increased by suitable systematic selection, based 
on 3ndd, and this apart from any increase due to heavier manuring or 
better cultivation. He shows how this method has been applied to rye, 
and quotes the results obtained with both rye and oats. 

If Germany's rye crop were increased by 10 per cent., the increase 
in the agricultural production involved would be worth nearly £ 400 000. 
Similar results could be obtained with wheat, barley, potatoes, sugar-beets 
and in particular green crops. 

The production of live stock would also be considerably increased by 
the adoption of selection based on productivity. The writer illustrates 
tins point by reference to figures from the Milk Control Societies compared 
with those from xmcontroUed cows; it appears that an average increase 
of 50s per head of dairy cattle can readily be obtained, giving £ 27000 000 
for II million animals. The poultry industry, too, might give far larger 
yields by the adoption of proper selection. But to get small farmers in 
particular to take up this question more than they have done so far re¬ 
quires educational work : this could best be accomplished by arranging 
peripatetic lectureships. 

2. Beseler deals with the increasing of the German production by 
extending the area under cultivation. According to Fleischer's calcula¬ 
tions there are 8.7 million acres of waste moorland in Germany which 
might be brought un.der cultivation and yield three-quarters of a million 
tons of meat a year, without reckoning other produce; this area could 
support 70 000 families on holdings of varying extent. Taking the ton 
of meat at £ 40, the extra production obtained would be worth something 
like 30 millions sterling. The writer dwells briefly on the progress realized 
in the cultivation of moors and sandy heaths, and estimates that the 
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capital required to bring such laud in Germany under cultivation is about 
100 millions; this would be well spent, as it would give an increase of 
the total production of the country, and further would contribute to the 
development of certain industries, in particular to that of chemical ma¬ 
nures, as these would be required for the extra cultivated area. 

3. Home colonisation aims at the most intensive utilization possible 
of the available land. Its economic task is to increase the bulk of the 
agriailtitral production. Dr. Sering shows that home colonisation fulfils 
this aim not only as regards the products of live stock — in peasant 
properties of 12 to 50 acres there are 30 head of large stock per 100 acres 
as compared with only 14 on large holdings of over 250 acres — but 
also for field produce. Dr. Keup and Richard Mtihrer have determined 
the average increase of production due to home colomsation in iEast 
Prussia with as much accuracy as possible (i). Their resxtlts show that 
the stock of horned cattle has doubled or eveii tripled in a few years, 
while the number of pigs has tripled or quadrupled. The farms are now 
regularly distributed over the whole area, allowing all parts to be inten¬ 
sively ailtivated: the diflerence between fields round the steading and 
distant ones has disappeared, awl the rotation is thoroughly adapted to 
local soil conditions. Daboiir is both more abitndant and better suited to 
the requirements than previously, for at the busy seasons of seed-time 
and harvest all the members of the family can help. As the amount of 
dung available in the new colonies is two-aud-a-half or three times as 
much as before, and the use of chemical manures has not fallen ofi, it is 
quite natural that the production has increased considerably. The divi¬ 
ding up of the laud among the peasants has led to an extension of cereal¬ 
growing; as a result of this, in the Pomeranian colonies the proditctioii; 
of grain has doubled in ten years, while in those in Neumarfc it has be¬ 
come half as large again. In spite of the increased home consumption, 
the amount of produce sent away from the colonies is greater by 40 to 
140 per cent, than that from the original farms. The writer estimates 
thearea capable of division into small pcasajit holdings hi East Prussia 
(excluding the province of Posen) at 6 100 000 acres. But large properties 
whose owners possess the intelligence, knowledge and energy reqitired to 
apply the results of technical and scientific progress to them, should be 
preserved as agricultural models for the small holders. 

1079 - The Agrieultural Conditions of the Province of East Prussia ,—hanskn 

in Deutsche LimdwirtscMftliche Twsuckt, Ycat 17, No. 21, pp, Hanover, 

Ma> 23, 1013. 

According to the 1907 statistics of professions, out of the 2003339 
inhabitants of East Prussia, 1028 608, or 51.3 per cent., were engaged in 
agriculture; for the whole Kingdom of Prussia the average agricultural 


(i) Beich ICeup and RiciiARt) Muhrer. Die vwlkswjrlscliaftliche Bed cutting vonOross- 
und Kleinbcliifbin dcr Ivandwiilsdiafl. Ocrlin; P.ifoy, i‘M3. 


{Author*s note). 
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population is only 274 per cent., wMe in the Province of Saxony it is 
25.7 per cent, and in the Rhenish Province as low as 16.9 per cent. 

East Prussia, forming a part of the lowland plain of Northern 
Germany, is largely low-lying, and it is t nly here and there, particularly 
in the south of the Province, that ranges of hills reaching 1000 ft. occur. 
In general light sandy soils prevail in the south, while more or less 
heavy loams characterize the lower ground in the north. 

The climate is severe; the mean temperature from December to 
March is below (32° F.). Except for a narrow littoral belt, the 
Province has a markedly continental climate, with great contrast between 
the heat in summer and the cold in winter, which is often very severe: 
the summer maximum is over 30® C. (86® F.) and the winter minimum 
below—20® C. (—4® F.). Owing to the short vegetative period, spring 
work on the land has to begin very late, while in aiitunm work is stopped 
early. 

The means of communication and transport, which were formerly 
very difficult, have been much improved recently by the opening of 
State and secondary railway lines, which have greatly facilitated the 
disposal of agricultural proditce. In this way East Prussia has been 
brought into much closer contact with the western markets, as is evident 
from the equalization of prices between Eastern and Western Germany. 
In the decade 1861-70 the price of a ton of wheat in Rhenish Prussia was 
27s 6 d higher than in East Prussia, while for rye it was 34s higher; in 
1901-05 these difference were respectively 8s 8 d and los. Between 
1861-70 and 1900-05 the price of beef rose 29 per cent, in Rhenish Pntssia 
and 72 per cent, in East Prussia. 

The total area is 9 150 000 acres; the number of farms is 219 245. 
The 1907 statistics give the following data on the distribution of the 
land among the holdings of different sizes : 


Oassilication accordiBs; 

c 

Percentage 
f number of farms 



Percentage 
oi area farmed 

to aze 

East 

Prussia 

Proviuce 

of 

Saxony 

ja 13? 

•11 
s 3 

gs 

I-I 

3 

1 ^ 

East 

Prussia 

Province 

of 

Saxony 

Phenish 

Prussia 

Under 5 acres . , . . . 

! 

52.2 

69-5 

70.9 

Oi.S 

2 2 


11.9 

5 - 32 % acres, * . . . . 

14.9 

10.9 

154 

15.3 

4-3 

6.7 

20.0 

12%-50 acres. 

20.1 

14-3 

12.3 

I7.I 

17.6 

2O.7 

44.6 

50-250 acres. 

II.3 

4.8 

1.3 

5.2 

388 

3 - 1*1 

20.3 

Over 250 acres. 

1.5 

0.5 

O.I 

0.6 

37.A 

26.0 

3.2 

Over 500 acres. 

— 

— 

— 

— 

28.2 

X 9-5 

0.5 



^.8 

8.1 

27.7 

31.3 

28.T 

22,6 
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Thus over a quarter of the area under cultivation consists of pro¬ 
perties of over 500 acres, while farms of under 50 acres (the first three 
dasse?) do not make qoite a quarter. The efforts towards changing this 
proportion in favoijr of the smaller holdings by means of home colonization 
are centred in. the East Prussian Rural Association (Ostpraissische Eand- 
gesellschaft); this body, up to the end of 1912, had started 1221 new 
independent farms of various sizes, but all less than 125 acres. 

The farmers of East Prussia rent only 5.9 per cent, of their land, 
as compared with 13.3 per cent, for the whole kingdom and 20.5 per 
cent, for the Province of Saxony. Out of every 100 strictly agricultural 
holdings in East Prussia, 87 are owned by their occupiers and 8 others 
are half owned. 

The 1900 statistics show the following utilization of the land: 



Province oC 
East Prussia 

Kingdom 
ol Prussia 


pel cent 

per cent 

Arable and gat den land . 

55.3 

5<>-7 

M<.adow . 

11.2 

9.4 

Pasture. 

0.9 

5-9 

Forest and cops; .. 

Space occupitd by houses and yaids, wastes, 

i 7 H 

^ 3-7 

roads, sti earns, etc. 

9.2 

10.3 

The arable and gaiden land is divided as 

follows : 



]E*rovince oi 
East Prussia 

Kingdom 
of Prussia 


per cent 

per cettt 

Cereal and pul^* cio|)b . .. 

57/^ 


Ilocd a'ops. 

10.2 

17.6 

Industnal ciops. 

0.4 

0.0 

Green ctoj)s. 

X2.9 

9.5 

Temporary tjra^ liiud. 

7.6 


Fallow .. 

ro.8 

4 ^ 

Gardens and Iniit plmtalions. 

<M) 

»•! 


The reason for the smallness of the area devoted to hoed crops 
and the size of that under fallow is to be sought in climatic conditions; 
the intensive cultivation of green crops and the high proportion of 
temporary grassland show that live stock is of great importance in East 
Prussia. 

In the last few years a great number of permanent improvements 
have been made; drainage has made great progress, and much activity is 
being displayed in the reclamation of marshes and the la3dng down of 
permanent pastures. The use of chemical manures is increasing rapidly, 
both on arable land and on permanent grassland. 
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The rotations at present followed in East Pntesia are based on an 
improved extensive culture rotation of arable land and leys (geregelte 
Feldgrasswirtschaft); they may be called modified four-course rotations. 

Climatic and economic conditions combine to make East Pnissia 
specially suitable for live-stock laising. The live-stock census figures 
for 1873 and 1911 are as follows: 



Province of East Prussia 

1 

Kingdom of Prussia 


1873 

1911 

Dif¬ 

ference 

1873 

xgix 

Dif¬ 

ference 

Horses.. . 

350 478 

489 655 

per cent. 

+ 40 

2 282 435 

3 171 579 

per cent. 

+ 39 

Cattle. 

785 646 

I 204 S89 

+ 53 

8639514 

II682 234 

-{• 35 

Sheep. 

1841437 

379 879 

— 79 

19 666 794 

4 372 489 

- 78 

Pigs. 

463718 

I 489 292 

-j- 221 

4294926 

17 244 855 

+ 302 


The breeding of horses in East Prussia is famous throughout the 
world. Almost all the breeding of pedigree half-bloods is carried on 
by the peasant-proptietors, who use the mares for field work and put 
them to State stallions. The foals are sold to larger proprietors who 
have at their disposal the wide extents of pasture necessary for rearing 
them. For some time the breeding of heavy horses has also been 
undertaken in East Prussia; the stock was built up from Bdgians from 
the Rhine Province. 

Cattle have developed enormously: East Prussia now forms a field 
of intensive breeding of the Black-and-white Lowland breed; this will be 
further encouraged by strong Hetdbook Societies, Control Societies and 
Breeders' Assodaticns. 

All the measures tending to the encouragement of agriculttre spring 
either from the Chamber of Agricultitre for the Province of East 
Pntssia or from the three Central Agricultural Societies; the lattei, with 
350 affiliated societies, number some 20000 members. 

Agricultural education is imparted by the Agricultural Institute of 
the Royal University of Konissberg, by two Agricultural Colleges, 
19 winter agricultural schools, two institutes for dairy instruction, and 
one school each for domestic economy, meadow cultivation and horti¬ 
culture. The directors of the winter schools also act as peripatetic 
instructors in agricultitre, as do five live stock instructors, one poultry 
inspector, one dairy instructor and three fruit inspectors. 

Land credit is undertaken by the " Ostpreussische Landschaft 
credit for agricultural improvements is provided by the auxiliary Pro¬ 
vincial Pay-Office. There are three great Cooperative Unions; besides 
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them there are numerous cooperative dairies, and associations for sale 
and purchase, producers’ associations, etc. The Cooperative Book-keeping 
Association of Konigsberg occupies a place by itself; it was founded in 
1904 at Insterburg, and now closes the books of about 150 farms. 

1080 - Difference in the Returns of two Dairy Farms and its Causes* — 

WiiSTENDORFER, KuRT. Zur Friigc* (let Renlabaitai clcr Abmelkwirtschafl. — lllvstncHt 
LandwirtschaftUchc Zeituni^ Ycai 33, No. 56, p]). 516-518, Berlin, July 12, i<>i3. 

The wuiter calculates the utilization value of the unmarketable food 
consumed by the milch cows on two dairy farms in which no breeding is 
carried on, and from tliis draws inferences as to their returns. 

Farm A is close to a large town on the Bliine. Its area is 445 acres ; 
in 1911 there were 68 acres under sugar-beets and 25 acres under mangels. 
There is no permanent grassland. Consequently there is a plentiful supply of 
fresh and ensilaged beet slices and leaves, but little hay. The feeding is 
not excessive. 

Table I shows the purchase and sale price of the cows, their deprecia¬ 
tion and the length oi time they were kept. 


TAnnR I. 



The average sale price reckoned has been increased by the amount of 
the losses by death and diminished by the amount received by sale of calves. 

The average milk-yield per cow in T911 was 1104 gallons. The aver¬ 
se price made by the milk was is per gallon (1$ id for milk in bottles, is 
in cans and 9 % ^ 9 d for large orders). The cows are mostly bought in 

fuill milk, rarely just after calving. Purchase and sale ate carried out through 
an agent. The cows are not put to the bull. In 1911 the average herd was 
88 head (mostly black-and-white East Friesians). The cows are attended 
to by five men and a woman. The distribution of the milk is done by six 
carts. 
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The expenses for 1911 were as follows; 


£ ^ li 

AUenclance. 389 23 

Rent of stable {£1225 at 6 %). \ 

Uteubilfa (£150 at 6 % ).( 97 10 o 

I^ighting (petioleum) £15. J 

Fire insurance. i 76 

Interest on capitsil m co%vs (£2385 at 4 %). 95 80 

Interest on working capital (£6 2s 6d per cow, at 4%). 21 ii 3 

Vetei inary attendance and medicine. 24 10 o 

Depreciation of cows. 321 15 3 

Adminiblration expenses (accoruits, oflices and manager) . . 101 14 6 

Sale expenses. 937 5 o 

Expenses of collecting debts .. il 15 6 

£2001 19 o 

Concentrated foods.1507 I5 o 


£3509 14 o 


Against this there is the stun of £ 4874 13s gd by sale of milk. 

The calculation of the value of the food consumed was made according 
to Brinkmatm's formula; 


F is the feeding-value of i kg, (2.2 lbs.) of starch value in the 
home-grown produce to be used as the basis of the ration; V is the 
utilization value of the food; G is the total content of the ra¬ 
tion in starch values, g the content of the basal food in starch values; P 
is the average price of i kg. of starch value over all the concentrated foods. 
(G-g) P is therefore the purchase price of all the concentrated food, i. e. 
£1507 15s; V is the revenue from the sale of milk less the cost of production 
(leaving out the concentrated foods), e, £4874 13s gd - £2001 19$. The 
total content of the basal food in starch values is £ 467212s. We thus get: 


F 


£4874 x^sgd—£200119s—£1507155 
4672.6 ' 


=s= o 29215, or about 


The basal food for 1911 should therefore be valued as follows : 


£ s d 

Total basal food .. 1365 3 6 

Hay (2 tons 7 cwl). pci ton 4 10 3 

Oat straw (43 Ions 16 cw’t.). » » 2 96 

Chaif, half wheat, half oats (29 tons 4 cwi.) .... ) » 3170 

Mangels (285 tons 14 cwt.). » » x8 $ 

Wet beet-slices (181 tons ii cwt.). )> » 14 6 

Beet-slice silage (80 tons 3 cwt.). 1 » 190 

Beet and mangel leaf silage, half-and-hall (468 tons 

13 cwt.). » ) I 53 

Green rye (2 tons s cwt.). » 1129 

Green maize (50 tons 2 cwt.). » » i 66 
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The utilization value is thus highly satisfactory. 

Farm B has an area of 315 acres and is 17 miles from the same town ; 
the milk is sent three-quarters of a mile by road and the rest by rail to a 
milk-seller. The cows, mostly East Fiiesiatis, are bought from a dealer, 
generally lately calved and rarely in full milk. The average number in 
the herd is 54. Table II shows the average purchase and sale prices, and 
the depreciation pet cow. 


TABI.E II. 


Year 

Purchase pnce 

Sale price 

Depreciation 

par cow 

Thrce-ye^r 

averages 

of 

depreciation 


£ 

6 

£ 

& 

£ 

s 

£ s 

1898-1899. 

20 

2 

15 

19 

i 


3 16 

1899-1900. 

20 

I 

16 

13 

3 

4 


1903-1904. 

21 

15 

18 

7 

3 



1904-1905. 

22 

16 

17 

7 

5 

10 ^ 

4 4 

1905-1906. 

23 

2 

19 

8 

3 


) 

1906-1907. 

26 

I 

19 

II 

6 

10 

1 

) 

1907-1908. 

26 

I 

19 

13 

6 


> 6 12 

i 

1908-1909. 

25 

7 

18 

9 

6 

18 

) 

1909-1910. 

25 

xS 

1 

17 

M 

8 

4 

1 

I9IO-1911 . .. 

27 

5 ' 

19 


7 

XX j 

^ 7 1 

i 

I9II-I912. 

27 

7 

22 

0 

5 

7 

) 

1 


The cows are not put to the bulb The average milk yield pet cow in 
the last year was xiZ2 gallons. The feeding is rather heavy, as each cow gets 
about t 6 lbs. of concentrated food iret day, summer and winter. The ani¬ 
mals are looked after by a cowman and Ws son and two daughters. 

The valuation of the food consumed by the cows on farm B is shown 
hr Table III. 


a 
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Table III. 


Year 

Receipts from sale 
of milk 

Receipts from sale 
of fat cattle 


Value of milk consumed 
in the house 
(i.i gallon per day) 

Total receipts 

1 

Cost of milch cows 

1 

1 

1 

1 

Rent of stable and dairy !j 

(£400 at 6%) 


£ 

s 

£ 

s 

£ 

s 

£ 

5 

£ 

5 

£ 

5 

£ 

s 

£ 

1898-99 

1071 

II 

877 

7 

10 

X 5 

1959 

12 

X50 

9 

I 226 

X 

664 

15 

24 

1899-00 

1092 

13 

816 

2 

II 

12 

1920 

7 

150 

9 

862 

8 

686 

17 

24 

1903-04 

1297 

16 

I 028 

II 

II 

12 

2337 

19 

X50 

9 

1436 

14 

654 

X 5 

24 

1904-05 

1391 

I 

I 005 

0 

12 

II 

2408 

12 

168 

6 

1117 

II 

765 

12 

24 

1905-06 

1620 

15 

1337 

19 

12 

II 

297X 

5 

168 

6 

I 617 

5 

960 

7 

24 

1906-07 

1730 

4 

1173 

12 

12 

II 

2 9x6 

7 

183 

2 

1613 

II 

I 026 

9 

24 

1907-08 

I 805 

7 

902 

17 

13 

9 

2 721 

13 

189 

X 3 

I 300 

X 9 

I 007 

8 

24 

1908-09 

1942 

7 

905 

2 

13 

9 

2 860 

17 

189 

13 

1318 

X 7 

I 2x8 

18 

24 

1909-10 

2 026 

10 

1169 

8 

X 3 

9 

3209 

7 

189 

13 

I 658 

16 

1134 

12 

24 

X910-II 

2 062 

3 

X 149 

18 

X 3 

9 

3225 

9 

183 

X 5 

I 526 

X 9 

1318 

3 

24 

I9II-12 

1954 

2 

I 363 

11 

X 4 

X 5 

3332 

9 

183 

15 

1723 

15 

1302 

II 

24 


(x) As the figures for the fixed items are rounded up, the sums of the items do not exactly agree with the 


These figtires show that the utilization value of the home-grown food 
(clover, beet leaves and chaJff) is small. In five of the years, fairly evenly 
distributed over the period under consideration, this value is a negative quan¬ 
tity, or in other words the full interest cn the live and dead stock is not paid. 
This shows that if certain conditions are not fulfilled, the returns from this 
type of dairy farming may be small, in spite of large receipts from the sale 
of milk. 

The great difference in the returns from the two farms is attributed 
by the writer to the following circumstances : The favourable return from 
farm A is due to the small amount of the depreciation per cow, the judicious 
use of concentrated foods, the moderate intensity of feeding and the gain 
from retailing the milk. As the total expenses of retailing were 2.57 pence per 
gallon and the difference between the retail and wholesale prices was 3.22 






Interest, amortization 
and upkeep of utensils 
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TABI.E TIL 



pence, the gain on retailing is 0.65 of a penny; on a 3deld of 1104 gallons this 
means a yearly gain per cow of £j. The unfavourable results of farm B are 
attributable to the large depreciation per cow and the heavy bill for concen¬ 
trated foods. The small amount of home-grown food should be noticed in 
this connection: ensilaged beet-leaves were first used in 1909-10 and 
then only in small quantities, wliile mangels are quite lacking. This 
increase in cost of food brings only a slight saving inlalwur. It is 
thus seen that along with the price made by the milk the personal¬ 
ity of the farmer is a primary determining factor in the profitableness of 
the concern ; the more he possesses the qualities necessary for the head of 
such a farm, namely sound judgment for the animals he purchases, ability 
in dealing and the capability of fixing on technically sound rations, the 
better will be the results of his dairy farming. 





1422 


DAIRYING 


IKYING 


loSi - Collective Renting of Farms. — Rambaud in Anmles de VEcoU NaHomle 
d^Atificulturc de Gngftow, Vol. 3, pp. 107-135. Paris, 1912. 

Collective renting has been practised in Italy for some twelve years. 
The chief object of the system is to do without the middleman (gabel- 
lotto), to whom small tenants had formerly to apply, by taking on leases 
of farms and land direct by means of a cooperative renting association; 
a further idea is to obtain at any rate a partial remedy for the unem¬ 
ployment occurring at certain seasons, by bringing waste land under cul¬ 
tivation and introducing intensive methods. 

In Upper Italy there are at present 22 of these renting associations, 
cultivating, 17 400 acres ; in Sicily there are 43, with 62 962 acres. The 
land rented may be farmed either collectively or separately by the mem¬ 
bers of the cooperative association. 

In 1907 there were 106 such associations in Rumania, with 14 000 
members cultivating 188 000 acres and paying an annual rent of £93000. 
In 1909 the number had increased to 300, with 445 000 acres rented 
for nearly £200 000. The land is divided among the members in holdings 
not exceeding 25 acres, and varying according to the working capacity 
of the member's family. 

Collective renting is also practised in Bohemia (among the Czechs), 
Hungary and Servia. The writer discusses the results obtained in Italy, 
and expresses the hope that this system may be introduced into France. 

1082 -> Efforts towards the Economie and Soeial Improvement of the Conditions 
of the Agricultural Labourer. von Baxocxi in ArckiV des Deutschen Landwirt- 
schaftsrats, Year 37 (Report of the Proceedings of the 41st General Assembly of the 
German Agricultural Council, Feb. 11-14, 1913), PP. 13^^-146. Berlin, 1913. 

The writer believes that the best means towards reducing rural de¬ 
population and creating and maintaining a fixed class of agricultural la¬ 
bourers is to improve economic and social conditions in the country. This 
would involve: extension of the area cultivated by labourers, as far as 
this is possible; making stock keeping possible (milch cows and breeding 
of small stock); utilization of animal products by cooperative means; wages 
in kind; arranging of winter work (forestry work and home industries); 
technical instruction; adoption of profit sharing; better instruction of the 
women in domestic economy; regularization of the relations between the 
employer and his men. 


AGRICULTURAL INDUSTRIES. 

1083 - The Calorlfie Value of Milk in relation to its Priee and its Nutritive 

Value. — AscExn, G. in Uindmtria IcUiiera e zootecnica, Year XI, No. 12, pp. 183-184. 

Reggio-Emilia, June 15, 1913* 

The idea that a knowledge of the butter-content of milk is sufficient 
indication of its value, and often also of its purity, is the foundation of the 
commercal valuation of this article and is also relied upon in most muni¬ 
cipal regulations for the control of milk. The adoption of this criterium gives 
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rise to difEeiences of opinion and scientific and legal criticisms in prosecutions 
for fraud made by the public authorities against dairies; and tliis result 
is quite natural, as it is only in such cases as butter factories, in which the 
fat is the only ingredient required, that the method is sound. With milk for 
use in cheese-factories, or as human food, it is not feasible to leave out of 
account the other constituents, es]^ecially the casein and the lactose. Experi¬ 
ence has shown that the milks richest in fat do not necessaiily give large 
and high-class products ; and it often happens that a lack in fat is made up 
by abundance of protein. 

All these considerations seive to explain why search has been made 
for other methods, as simple and exact as possible, for valuing and compar¬ 
ing milks for industrial use and for food. Dr. F. I. Herz, (Wernment 
inspector of cheese-factories at Munich, descriljes one oi these methods 
in two pamphlets ("'Milch, Butter, Kiise ** and "Die Milch und ihie Erzeug- 
nisse ftir die Volksetnahrung ", Berlin, 1913); it consists in the determina¬ 
tion of the calorific energy in 100 grams of the milk. Tliis energy is be¬ 
lieved to be proportional to the nutritive value of the milk, which should 
be taken as the basis of its trade value. 

Dr. Herz gives tables for the determination of the calorific energy 
from the specific gravity and the fat content. He arrives at this by cal¬ 
culating the solids not fat, using Vieth’s relationship between the constitu¬ 
ents and taking the number of calories developed by one gram of protein, 
sugar and fat. 

Wlien the fat and specific gravity of a milk have been determined, the 
solids not fat may be ascertained by using the following formula : 

s.NF^'dr^ + ± 

4 s 

in which g = the excess of the spe<.ific gravity over i multiplied by 1000, 
and / » the percentage of fat. Thus, a milk with S. O. 1.0315 and fat 3.6 
per cent., would have solids not fat: 

,9. N. F. «= 4 . s* 8 81 

r ^ 5 

Applying Vieth’s relationship, that is the ]>roporiion sugar: protein: 
ash = 13 : q; 2, the percentages of sugar and protein would be resf>ectively 
4.83 and 3.31. To get the calorific value (Warmewert) these figures must 
be multiplied by the number of calories that one gram of each of the sub¬ 
stances toII produce on combustion, namely 4.1 for proteins and sugars and 
9.3 for fats. 

All these calculations have been reduced to one simple formula: 

S. N. F. « « — I + 10 /. 

For a milk of S. G. 1.032, containing 3.6 per cent, of fat, we have : 

5 , JV. F. «« 3a — I ri* 36 ss« 67 
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According to Dr. Herz, milks with normal proportions of fat, protein 
and lactose have a calorific value of between 65 and 70. The writer considers 
the method very ingenious and also trustworthy, seeing it is based on pos¬ 
itive experimental data regarding all the useful components of the milk. 

The use of this figure for judging the purity and goodness of milk 
involves no addition to the work of analysis, as the specific gravity and fat 
content are always determined in milk control; it has the advantage of 
referring the whole to a single figure, which varies within very narrow limits, 
for it is well known that though one constituent of milk may show consider¬ 
able de\dations from the noimal, these are generally balanced by the other 
constituents. When these figures are fixed for any given milk-producing 
district, the characters will be readily recognized and can form the basis 
for municipal regulations for fixing the type of milk in the district. 

The figures may also be used for selecting the best milch cows, as wdl 
as for the selection of milks for rearing infants by hand. 

1084 - Micrococcus mucofaciens^ New Bacterium of Ropy, Slimy Milk, - 

ThSni; J. in SchweixeHschcs ZeniraJblaU fur Milchwirischaftt Year II, No. 29, p. 230. 

Bmgg, July 17, 1913. 

This new bacterium which has been isolated from commercial milk 
by the writer, if cultivated in pure cultures on gelatine, causes a sterilized 
milk to become ropy at normal temperatures after 18 to 42 hours and 
alters it to such an extent that under an upper thick layer of cream a 
yellow brownish slimy layer is formed; this is thin at first but gradually 
grows thicker; under these two layers there is one of creamless milk 
apparently sound. At 350 C. the milk becomes slimy after 14 or 16 
hours. In order to destroy this micro-organism it is sufiBLdent to heat 
the milk to 70° C. for five minutes; treating the milk with i per cent, 
of milk of lime for half an hour has the same effect. 

1085 - The Classifieatlon of Lactic Acid Bacteria. —-Gorini, Costantino in 

tralblcUt fur Bc^teriologie, Parasitenkunde und Infekttonskrankhetien, Vol. 37, No, 17- 

21, pp. 453-460. Jena, May 1913. 

The writer critidzes the principles according to which the lactic add 
bacteria have been hitherto classified and he expresses the opinion that 
this classification should be based especially on the physiological characters 
and not exclusively upon the morphological ones. 

The principal points to which he has for many years successfully 
devoted his attention are the following: Behaviour of bacteria at different 
temperatures, rapidity of coagulation, duration of the vital period, gas- 
producing, caseol3rtic and acidifying power, and characters of the products 
of caseolysis. 

1086 - Preparation and Use of Yoghurt. — wieoert, emsabeth in Motkerei Zeitung, 

Year 33, No. 28, pp. 326-328. Berlin, July 12, 1913. 

The writer describes the virtues of Yoghurt (curative properties for 
diseases of the liver and kidneys, disinfectant power and favourable action 
on animal metabolism). 
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She next states as the restilt of numerous experiments, that the 
preparation known in trade under the name of « Yoghurt-Maya-Ferment» 
and most of the dry preparations are not satisfactory for making 
Yoghurt, and lastly she describes a process both simple and economical 
for preparmg Yoghurt in the household. 

1087 - Factors influencing the Change in Flavour in Storage Butter. — Rogers, 
n. A, berg, W. N., Polteiger, C R., anti Davis, R. T. — U. S. Dupt. of Agriculr 
turef Bureau of Ammal Indilsfry, Bulletin No. 162, pp. 69. Washington, April 1913. 

The influence which organism. exert on the cdoitr of milk, clieesc and 
other products of the dairy suggests a similar explanation of the changes 
which take place in stored butter. 

Jensen has shown that under certain conditions bacteria do multiply 
in butter and have a direct influence on the flavour of the product. The 
writers have found no evidence of bacterial growth under normal condi¬ 
tions in their samples of butter, but have noticed a small multiplication 
of torula at high temperatures. In these cases there was no apparent rela¬ 
tion between the growth of torula and the change in flavour. Moreover the 
same changes took place in duplicate lots of butter at temperatures so far 
below the freezing point that theie could be no possibility of growth. The 
writers point out that the salt content of American butter is equivalent to 
an aqueous solution of 18 % or more, a concentration sufiBicient to prevent 
or at least retard bacterial growth, whilst that of European butter is consi¬ 
derably less. This led them to suggest the possible influence of lipol3rtic 
enz3anes, but it was found that butter may show a marked change in fla¬ 
vour without any appreciable hydrolysis of the fat. Thexe remained the 
possibility of proteolytic enzymes and of chemical changes of an oxidative 
nature. The presence of water bacteria and the proteol5dic enzyme of 
tuilk known as galactase would favour proteolytic changes in butter. Other 
investigators had already shown that under comparatively liigh tempera¬ 
tures and low salt concentration the butter proteins undergo changes. 

The present work is concerned with investigation into the influence 
of low temperatures and high salt concentrations on the activity of galac¬ 
tase in but er made from pasteurised and unpasteurised cream. The 
writer formd that the ordinary method of determining the extent of prote¬ 
olysis were not sufficiently delicate and were influenced by such factors as 
salt content on the precipitabiliiy of casein. 

They therefore devised a methed of removing considerable portions of 
the fat and casein by a system of decantation previous to applying the che¬ 
mical methods of estimating the hydrolysed proteins. They found this me¬ 
thod much more delicate in its results and showed that proteolysis did not 
take place to any appreciable extent in either pasteurised or unpasteuiised 
butter, nor was there any relation between the figures for nitrogen and the 
butter scores. 

Only in the presence of very large amounts of strongly active proteolytic 
enzymes, did they find hydrolysis to occur under conditions of cold storage 
and high salt content, and there is no reason to suppose that such amounts 
of enzymes are ever found in butter. 
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The possibility of the action of enzymes liberated by the death of bac¬ 
teria was then investigated. 

They found that whilst there was a marked difference in the rate of 
deterioration in the raw cream butter and the pasteurized cream butter the 
reinoculation of the cream with bacteria had little or no effect on the keep¬ 
ing quality of the butter. 

The investigations on the oxidation eSect of included air were not con¬ 
clusive. The authors found no alteration in the carbon dioxide content 
of the enclosed air, but a decided decrease in the oxygen content, as if part 
of this gas had been removed. It still remains to be proved that the oxygen 
was actually removed b}^ some butter constituent. The results showed 
that butter contains about 10 % by volume of gases. 

The effect of metals on butter. 

The influence of iron was first investigated and it was found in general 
that a relatively small part of the iron present in cream goes into the butter 
as compared with the butter milk, which seems to take most of the iron, 
and in which the presence of a flavour due to the iron was most noticeable. 
Various quantities of iron as ferrous sulphate were added to pasteurised cream 
and the resulting butter was scored for flavour at different periods. It was 
found that the butters with the added iron showed much quicker deteriora¬ 
tion than the control butters. Below a certain point of deterioration differ¬ 
ences were not recognisable. The control butters were the last to 
develop a ‘‘ fishy" flavour and a most noticeable feature was the develop¬ 
ment of a very oily flavour as a stepping stone to the fishy ". 

Similar experiments were conducted using copper sulphate and simi¬ 
lar results were obtained as in the case of the iron salt. 

The deteriorating effect of copper was very pronounced in the case 
of butter made from cream pasteurised in a copper vessel, the tin coating 
of which had been worn away. The contact was only for a few seconds, yet 
a very decided fishy flavour developed in 30 days, whereas control butter 
from a tin-lined pasteuriser remained quite good. Copper would appear 
to be more powerful in its effects than iron. 

The difference in the absorption of iron by cream in contact with the 
rusty and clean metal appeared to be insignificant, provided the butter was 
made under similar conditions. The precise nature of the action of these 
metals on the cream and butter is not definitdy known, but it is supposed that 
it is of the nature of a catalytic agent in an oxidising process. Experi¬ 
ments lead the writers to believe that the lactose may be oxidised by an or¬ 
ganic peroxide in the presence of iron, but further work is necessary before 
definite conclusions can be drawn. 

It was found that no change took place in the lactose content when 
iron was added to milk containing 18 % sodium chloride even though a 
current of oxygen was passed through for 72 hours. 

Iron salts (particulary ferrous) produce very strong odours when added 
to milk as the distillate from such milk gave very pronounced iodoform 
tests. Whether the small amounts of iron ordinarily present in butter 
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(0.089%) can slowly bring about the same kind of change that larger amounts 
of iron bring about in milk in a very much shorter time is to be determined 
by future investigation. 

1088 - The Manufacture 0! Cheese from Heated ” Milk (i). — blnson, m. and 

Evans, R. H. in The Journal of the Bomd of A (^ticuliure, Vol. XX, No. 4, pp. 281-301. 

lyondon, Jialy 1913. 

In 1905 a number of cheddar cheeses were made at the British Dairy 
Institute, Reading, with milk heated to temperatures of from F. to 
l8o®F. The heating took place in a steam jacketed cheese vat, and an ordi¬ 
nary Da wren ce cooler was used for the subsequent cooling. On the whole, 
those cheeses made from the milk heated to below 165*^ F. were a success, 
while those made from milk heated above that temperature were not, being 
bitter, too moist, and faulty in texture. In iQog-lo a further series of ex¬ 
periments was carried out. hi this case the heating was done out of contact 
with the air in a jacketed cylindrical copper vessel with a tightly fitting lid, 
and a current of carbon dioxide gas was passed through the milk. The 
cooling was effected by running cold water through the jacket. A tempera¬ 
ture of 210'^ F. was adopted and great difficulty was experienced in 
making the cheeses ; the coagulation was bad, the curd would not part 
with its whey, and seemed to have lost its adhesive properties. As a 
result the cheeses were moist, granular in texture, with a tendency to 
fall apart and crack, slightly iDitter, and inclined to develop a blue mould 
inside; in other words, though intended for cheddar cheese, they resembled 
more closely the Wensleydale variety. 

In 1912 special apparatus was installed for heating and cooling the milk 
rapidly out of contact with the air. It consisted essentially of a pasteuri¬ 
ser and of a Dawrence cooler covered in with movable top and side plates, 
and included also a so-called '‘retaineror large drum in which the hot 
milk might be stored or ''retained’"if required. During the months of 
June to August lo trials were carried out. On each occasion 600 lbs. of milk 
were employed and divided into 3 equal portions; one of these was un¬ 
treated and acted as control, another was subjected to rapid pasteurisation 
and cooling, and the third was also pasteurised and cooled, but in addition 
a stream of carbon dioxide was passed through the pasteuriser at the mte 
of about % “to 200 lbs. of milk. The temperature of pasteurisation 
varied from l6o<* F. to 200® F. in the different trials. Subsequently to 
treatment, each lot of milk was made into cheddar cheese and all the 
details of the manufacture are given in a table from which the following 
figures have been extracted : 

In general it may be said that pasteurised milk required less starter 
than raw milk except when heated above 1900F. but about twice as much 
rennet for coagulation. As in previous trials the curd was always softer 
and had a tendency to retain the whey;also it lacked coherence and required 
more pressure during the pressing stage as well as very secure bandaging. 

{Ed,). 


(x) See No. 867, B. July 1913* 
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^7 
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15 
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94 


20. 

7 
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19 
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79 

» 
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8 

1700 

— 
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19 
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93 

S 
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— 

6% 
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78 

)> 
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11 
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— 
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20 

21 

18 
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12 
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20 

21 

18 

89 
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II . 

13 
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— 
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71 
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87 

» 

IX . 

14 

iSoo 


14 

1.00 

6.97 

20 


18 

83 

» 

II . 

15 

1800 

COg 

14 

0.88 

6.67 

20 

19% 

18 
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a 
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17 
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0.72 

6.70 

20 

21 y2 

20% 

82 

9 

25. 

22 

850 

— 

6H; 

1.19 

9.40 

10 

19 

19 

99 

9 

25. 

23 

I9OO 

— 

14 j 

1.17 

6.70 

25 

20 V4 

19 

66 

» 

25 . 

24 

I9OO 

COg 

14 ! 

0.935 

6.80 

25 

20V4 

^91/2 

94 

August I . 

25 
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(i) The poor results obtained in these 2 cases were due to faulty manufacture, 
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The whey from the treated milk presented the desirable green colour 
and contained a lower percentage of total solids than that from the un 
treated owing to the precipitation of the albumen in the curd; this was spe¬ 
cially noticeable when high temperatures were employed. To ensure equal 
salinity the pasteurised cheeses invariably required less salt than the unpas¬ 
teurised ones,a udthe former matured more slowly and exhitited remarkable 
keeping qualities; they also gave more even results and wei'e less liable to 
taint. Owing to the retention of the albumen by the curd, the treated 
cheeses were on the whole somewhat heavier than the mjtreated, the diflex- 
ence amounting to from 5 to 9 percent. The carbon dioxide distinctly 
improved the coagulating properties of milk at the lower temperatures, 
but its effect was hardly noticeable above t&o F.; it also appeared to 
prevent bitterness, but had a deteriorating effect on the colour of the 
cheeses. 

Two experts were appointed to judge the cheeses and, excluding the 
results of July 12th, the pasteurised cheeses with and without carbon dio¬ 
xide scored a total of 807 and 762 points respectively, while the controls 
only scored 759. The pasteurised cheeses were specially successful when the 
lower temperatures were employed and some first class cheeses were obtained 
undertheseconditions, their moist character giving them a very rich appear- 
rance; even with the higher temperatures, they scored a high perceirtage 
of points, the loss of points occuring chiefly on account of their mild and 
somewhat undeveloped flavour. 

1089 - Twelve Months’ Meat Supply of the United Kingdom(1911-12). - Turn- 

BULL, R. E. in Live Stock Journal, Vol. EXXVIII, No, 2052, p. 119. Eondou* 

August I, 1913. 

For the purpose of this account the term meatincludes home-fed 
fat cattle, veal calves, fat sheep and lambs, bacon and pork pigs, and im¬ 
ported fat cattle and sheep and imported beef, veal, mutton, lamb, bacon 
pork, and hams. 

The Home-jei supply, —The severe drought in 1911, and the consequent 
scarcity of food for live stock, naturally resulted in a large number of sheep 
being marketed for meat that would otherwise have been included in the 
census of June, 1912. 

The total number of sheep and lambs in Jure, 1911, was 30 480000, 
whereas in June, 19x2, the number was only 28 967 500, i, e, a reduction of 
X 5x2 500, fo addition to the usual supply of mutton and lamb, there was 
therefore that derived from over 1300 000 sheep and lambs that were mar¬ 
keted because of the drought. 

In June, l9ii,thenumber of sows kept for breeding was largerthanin any 
previous census, being 349 080, or 86 200 more than in June, 1910. These 
additional sows probably increased the supply of pigs in the twelve months 
June, 19x1-12, by about 1034000. 

The supply of home-fed fat stock, so far from being decreased by a se¬ 
vere drought, is usually largely increased, because stock are marketed in 
excess, but the cost of fattening is considerably increased,as more feeding- 
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stuffs have to be purchased, and home-grown corn has to be fed to stock 
that but for scarcity of keep could be sold. 

Estimated Su'pply of Home-fed Stock. 



Number 

Estimated av. 
dressed weight 

Fat cattle.. 

I 975 000 

45 stones of 14 lb. 

Veal calves .... 

i 271 500 

90 lb 

Fat sheep. 

10 692 000 

68 » 

Fat lambs,. 

2 380 000 

40 » 

Bacon and pork pig<. 

6 305 500 

I Va 


22 624 000 



Number 

Estimated weight 
of dressed meat 

Cattle and calves . . . 

3 246 500 

12 131 100 cwt 

Sheep and lambs . . . 

13 072 000 

7 979 100 » 

Pigs (for bacon and pork) 

6305 500 

7 566 600 » 


22 624 000 

27 676 800 cwt. 

Value: £87 182 000. 



Imported Meat. 

Cwt 

Imported meat 


. 20 938 067 

Meat from imported stock. 

. 326193 



21 264 260 


Value: £47 545 500 

Total Supply. 

Cwt. 

Home-fed meat.27 676 800 

Imported. .21264200 

48 941 000 

In the home supply the estimated weights of cattle ai d sheep 
exported are included in the obove figures. After deducting the quantity 
of meat exported, the quantity consumed was : 


Cwt. 

Home-fed meat. 27 326 800 

Foreign and Colonial.. . 20928400 


48 255 200 

This equals 118 % lb. per head of the population (45 600 000). 

In many countries population is increasing more rapidly than the herds 
and flocks. The high prices of fat stock now ruling are likely to be maintained 
for some time to come. 
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Well-bred herds aiJid jlocks in the hands of experienced farmers are 
as safe and remunerative an investment at the present time as can be found 
in connection with the land, and they continue to be the sheet anchor of 
farming. 

1090 - The Origin of the Industry and Trade of Cold-Stored Meat, especially 

in the Argentine Republic. ^ AnnaUsdc laSucLdad Rural Argentina^ Year XEVIII. 

Vol. XI/VIl, No. I, pp 52“6o. Buenos Aiics, January-February 1913. 

The cold storage of meat, which is now recognized as one of the most 
important industries of the world and which supplies material for a most 
active trade between the various continents, is of quite recent origin, 
having arisen within the last thirty years. 

Before entering into the causes of the development of this industry, 
the writer examines two interesting kindred subjects, one of which is 
the decrease of live stock in Great Britain during some decades previous to 
the introduction of cold-stored meat, and the other the canned meat indus¬ 
try in Australia. 

It was naturally the demand foi meat wliich caused the discovery 
of means of increasing the supply on the English markets. There are no 
ofl&cial statistics available as to the numbers of cattle and pigs in the Uni¬ 
ted Kingdom before the middle ol the nineteenth century, the first live¬ 
stock census having been taken in 1876, Nevertheless, according to Mul- 
hall's fairly exact calculations for the decade 1851 to i860 during which meat 
began to l)e imported into the United Kingdom, the average production of 
beef, mutton and pork for England, Scotland and Ireland was 900 000 tons, 
corresponding to 77 lbs. of meat per inliabitant. There was besides an im¬ 
portation of 43 300 tons of live stock which brought up the total to 81,4 
lbs. per head. During the decade 1861-70 the average production rose to 
1020 000 tons and the imports to 129 000 tons. In 1882 the production 
was 1073 000 and the imports rose to 643 700 tons, corresponding together 
to an average of 121 lbs. per inliabitant per year., of wliich quantity 46 lbs. 
was imported. The meat produced in England in 1882 consisted of 680000 
tons of beef, 300 000 tons of mutton and 93 000 tons of pork. The imports 
were chiefly living cattle and sheep. 

The following figures of the number of animals slaughtered in Great Bri¬ 
tain — oxen, shee]) and pigs, — give an idea of the decrease in the numbers 
of cattle between 1867 1880 and of the return to the figures of 1867 by 

means of the importation of animals and meat between 1880 and 1910. 


1851 to 1853. 40676000 (Mulhall) 

1867. 46770524 (oMcial figures) 

i8$o. 42974261 » 

1910. 46 491 521 » 


As for the importance of the quantities of meat imported into the Uni¬ 
ted Kingdom during the last fifty years, it is sufficient to note that during 
the five years 1861-65 the average amount of imported fresh beef, mutton 
and pork was only about one tenth of a pound per inhabitant, while the in- 
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trodnction of cold-stored meat in 1880 raised the average between 1881 and 
1885 to 3.5 lbs., between 1891 and 1895 to 12.4 lbs., and between 1906 and 
1910 to 28 lbs. 

In Australia and in New Zealand about the year 1870 the numbers 
of live stock had increased very rapidly whilst the human population was 
still very sparse ; the consequence was a fall in the prices of stock. It was 
between 1868 and 1879 that the trade in cold-stored meat sprang up, namely 
after the expeiiments of Harrison and Mort in Australia, and of Tellier and 
Carre in France, and after the fortunate voyage of the steamship “Strath- 
leven / had removed every doubt as to the practical application of the 
process. But before the trade in cold-stored meat had commenced, the 
exportation of canned meat had already developed in Australia. The first 
to use glazed earthenware vessels for preserving meat was a Frenchman, 
Appert, and the first mention of his method was made in 1809. Before his 
time glass vessels were used and afterwards iron ones (Heine’s English 
patent No. 3310 in 1810). Tin cans were introduced in 1850 by the brothers 
Pellier. Eiebig's methods also were adopted by the meat industry in 
Australia. 

In 1850 there were no factories which boiled down meat for tallow. 
The sheep thus treated were 800 000 and the oxen 73 000 and the pro¬ 
duct export amounted to nearly iiooo tons. In 1851 the industry increased 
further and it is probable that 10 per cent, of the Australian sheep were de¬ 
stroyed by this ruinous process. The same system was adopted in New 
Zealand to utilize the surplus of stock. 

The United States of America were the first to start the trade in meat 
refrigerated during the journey. The first exportation of chilled beef 
from the United States began in 1870. At the end of 1880, when the first car¬ 
goes of Australian mutton arrived, Great Britain had already imported 
about 120 000 tons of fresh meat from North America. 

Captain Nuflo Chaves introduced the first sheep into the Argentine 
JEtepublic in 1550 ; the first cattle (seven cows and a bull) were imported 
by Juan de Salozer y Espinosa. The Spanish colonists settled along the Rio 
de la Plata and Juan Torre di Vega y Aragon, recognizing the favourable 
conditions of the pampas for live stock, divided among the colonists 4000 head 
of cattle and 4 000 sheep. The animals multiplied rapidly and soon ex¬ 
ceeded the requirements of the scarce population, which then already be¬ 
gan thinking about the possibility of some exportation, limiting it however 
to hides. In 1616 the ship “ Nuestra Senora de Refugio ’’ left Buenos 
Aires with a cargo of 1281 hides worth 10 248 reals (about £270). In 1794 Don 
Manuel Jose de Eabarden imported from Spain into one of the provinces of 
Rio de la Plata 10 Merino rams and 20 ewes and in 1813 Mr. Henry Eloyd 
Halsey imported 100 head of this breed into the province of Buenos Aires. 
The &:st importation of English breeds was effected in 1825 with thirty 
Southdowns and the first importation of Eincolns took place in 1840. 

In order to utilize coanmercially the enormous herds and flocks living 
almost wild in the Plata lands, factories for the salting of meat were estab¬ 
lished. The first was started in 1717 and the exportation of salted meat 
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began. In 1822 the value of the hides, tallow and wool exported amounted 
to about £ 650 000 per annum; as for salted meat, 35 220 tons passed 
through the Buenos Aires Custom House in 1862 and 43 397 tons in 1866. 
The importance of this industry is such that the number of animals treated 
in the saladeros'' is more than double that of those slaughtered for cold 
storage. 

The first importation of Shorthorn cattle was effected by Don Juan 
N. Fernandez in 1865. Then followed the constitution of the Rural Ar¬ 
gentine Association”, which marks the beginning of a series of intelligent 
and successful efforts for the promotion of a well organized animal 
husbandry. About that time the importation of pure bred animals of the 
best breeds began to be practised on a large scale with the object of 
improving the local breeds. 

In 1868 the Argentine Government offered a prize of about £ 1600 for 
a practical method of preser\dng fresh meat. In 1877 the Government suspen¬ 
ded for five years the export duties on fresh meat and in 1882 abolished 
them finally. 

The following figures taken from four official Argentine live stock 
census returns give an idea of the progress of stock breeding in that country. 


Year 

Cattle 

Sheep 

1875 .... 

13 337 862 

57 501 261 

1888 .... 

21 963 930 

66 701 097 

1895 .... 

21 701 526 

74 379 582 

1908 .... 

29 116 625 

67311754 


In 1874 the expoitation of live animals began, and by the end of 1879 
about I 000 000 head of cattle and 165 000 sheep had been exported. The 
attempt made in 1876 by Charles Tellier with the steamship “Frigorifique ” 
gave perhai)S the first im])ulse to the creation of cold-storage establishments, 
The success of the vStrathleven ” caused a greater stir and lastly the stea¬ 
mer ** Paraguay”, in 1883 with acargoof cold-stored meat for the Old World 
began the great ex^^ortation of fre^ meat from the Argentine. This has 
led to a notable increase in the prices of live stock and has been a powerful 
stimulus to the improvement of the local breeding. 

The exportation of fresh meat from Argentina was always mainly 
directed to the United Kingd()m. 

The '^Financial Times”, in reviewing the report on the trade of cold-stored 
meat in the United Kingdom during 1912, notes an increase in the expor¬ 
tation from Argentina and states that the South American products amount 
to 64 per cent, of the meat consumed in England. It adds that probably 
this trade will increase still further in 1913 and that the prices will be higher 
than those of 1912. The figures published in England for 1912 show an im¬ 
portation into the United Kingdom of i 580 648 quarters of frozen meat,, 
with an increase of 170 492 quarters over the previous year. Into the same 
country 2 230 697 quarters of chilled beef were imported, with an increase 
of 69 531 quartets over the preceding year. 
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The exportation of frozen and chilled meat from the Argentine Republic 
during 1912 amounted to: 


Frozen carcases of mutton. 3 584 927 

Frozen quarters of beef. 2 086 780 

Chilled quarters of beef. 2 269 474 


On the whole the exports were higher than in 1911. There was an in¬ 
crease in the quantity of beef and a decrease in that of mutton. The num¬ 
ber of animals slaughtered in the Argentine frigorificosduring 1912 was 
1417 213, and that of those worked up in the “ saladerosin the same time 
was 116 900, thus distributed: Rios, Argentina and Uruguay 36 300 ; Mon¬ 
tevideo, 47 000; Frontera, 19 600; Rio Grande, 14 000. The exportation of 
live cattle in 1912 was 261 416 head, or 77 304 more than in 1911. 

The export of “ tasajo (jerked beef) in 1912 was about 8 600 tons. 
The exports of frozen and chilled beef dming the month of January 1913 
exceeded those of the corresponding month of 1912, while the amount of 
mutton exported was much less. 

The numbers of animals slaughtered at the “ frigorificosduring the 
month of January 1913 were as follows: 


Compaflia Sausinena de carnes congeladas. 30 360 

The River Plate Fresh Meat Co. 573 

I<as Palmas Produce Co. 12 407 

Blanca. 19 859 

The Ea Plata Cold Storage Co. 28 075 

The Smithfield and Argentine Meat Co. 7 444 

Frigorifico Argentine. 8 627 

I^ Prigorifica Uruguaya. 4 472 

Frigorifico Montevideo. 5 263 


130 080 

^E-MAKINQ 1091 - Good Wine and Bad Cellars. — Mathiect, I<. in Revue de Viticulture, Year 20, 

Vol XI/, No, 1032 , pp. 74-80. Paris, July 17, I 9 i 3 - 

After having reviewed the causes of the bad conservation of fine wines 
in the modern cellars of large towns subject to high temperatures and 
tremors, causes which act by favouring the multiplication of bacteria, the 
writer points out the real remedy for this state of things: To ensure the 
conservation of wines it is sufiSicient to prevent their being the seat of bac¬ 
terial diseases. 

This result may be obtained in various ways: 

1, By bottling them free from bacteria, either by a sterilizing filtra¬ 
tion or by a perfect clarification; but the contamination of the inside of 
the glass, of the corks, and even of the aii m contact with the wine during 
the operation of bottling, must be guarded against. 

2, By rendering the wine unfit for the multiplication of bacteria 
by such a high alcohol content as to be antiseptic; this is the case with 
liqueur wines which are brought up to at least 17 or i8 per cent, of alcohol, 
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but this process is not practical ior wines for ordinary consumption nor 
for those of great vintages, 

3. Wines may also be kept at temperatures lower than those iavour- 
able to the vitality of germs, ior instance below lo^ 0., but this is a solution 
which can only be adopted by people who have such cool cellars. 

4. Lastly the bacteria which are in the wine may be killed, so that 
one becomes independent of exterior conditions and of the constitution oi 
the wine. In this manner any wine whatever, as well as milk, broth and 
the most perishable food stuffs may be kept l^y destroying the bacteria and 
preventing new invasions taking place by contact with the air. As wine is 
kept in well closed bottles, it is enough to waim the corked bottles to a 
temperature of 65^ or yo^C. in a water bath in order to sterilize at the same 
time the wine, glass, cork and air, if there is any in the neck of the bottle ; 
in this way an indefinite preservation is ensured. 

The experience of about half a century has recognized the value oi 
pasteurization; experiments carried out at Bordeaux by M, Gayon have 
established with precision the a)nditions of temperature to be reached; 
numerous tests conducted at the Beaune Station have proved that the finest 
wines may be pasteurized without hesitation 2)rovided the operation be 
carried out with due caution. 

This operation is very easy; and it does not require much or costly 
plant. It has been objected by some that the process gives a taste as vt 
cooked wine and that it causes a certain amount of breakage. JSTo doubt 
some such accidents do take place with inexperienced hands, but now-a- 
days it is very easy to pasteurize bottles even on an industrial scale. 

The bottles are filled with wine and then well corked. They arc then 
kept for a month on their sides, after which they are heated in a water bath, 
taidng care not to plunge them into warm water if they are cold or viceversa. 
The temperature of the water should not be above 40 or 45^ C, according 
to the initial temperature of the bottles. The corks mustl^e fixed by u 
clip, by some string or wire, because during the process of warming, the 
wine expands and the pressure would cause the corks to fly out. 

As soon as a thermometer placed in a bottle of the same shape and ca¬ 
pacity as the bottles containing the wine, but filled with water, shows a 
temperature of 65 or 7o<> C., the 1 x )ttl es are to 1 )e removed from the 1 jath. They 
are allowed to cool in the open, standing and not on their sides, or still I)etter 
they are cooled in a tub by a current of water, taking care at first to mix 
cold water with the warm water poured into the tub before placing the warm 
bottles into it. Cate must be taken also that the necks of the bottles be 
weU out of the water; otherwise the contraction of the wine on cooling would 
cause water to enter through the fissures of the corks. 

A temperature of 65 to 70^ is sufficient to lower the vitality of all the 
germs likely to develop in wine and consequently it is sufficient to ensure 
the indefinite consenmtion of the wine under any conditions. The wine 
may be sent any distance in the holds of ships, under tropical climates; 
it may be sent to the colonies and kept there, it may be carried on pack 
animals during the hottest days without any risk of deteriorating. That 
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is to say it may be kept equally well in any cellar with heating apparatus 
and gas or in the neighbourhood of the greatest traffic without suffer- 
ittg in any way ; it will only grow old more rapidly. 

1092 ~ The influence of Some Elliptical Yeasts on the Constitution of Wine and 
other Fermented Liquids* — Vbntre, Jules m Annale^ deVEcol$Nationaie d'A^ncui-' 
ture de Montpelher, New Series, Vol. XIII, Part I, pp. 19-67. Montpellier, July 1913, 
This paper is a study of the influence of certain ellipsoidal yeasts 
on various natural media, such as the juice of black and white grapes of dif¬ 
ferent ccncentrations of svt’'eetness. The writer has made use of the four 
most important yeasts of the southern disticts, namely : 

For red wines: i) the yeast of Beaujolais from the vineyards of 
Moulin a Vent, 2) the yeast of Burgmidy from the vineyards of Romanee- 
Conti, 3) the yeast of Medoc from the vineyards of Margaux. 

For white wines: the yeast of Verzenay (Champagne) from Chandon. 
According to the writer's preliminary experiments, these types may be 
considered quite fixed. 

In the products of fermentation he has determined all the elements 
that can be separated by reliable methods: Alcohol, fixed and volatile 
acidity , dry extract and its principal constituents (glycerine, succinic acid 
etc.) He gives an account of the methods of analysis adopted. In determin¬ 
ing the influence of the ferments on the acidity he has made researches 
on the constitution of the fixed acidity. By taking all these partial results 
together the writer was able to deduce conclusions showing at what stage 
the yeast was able to influence the medium in which it grew and give it a 
special character varying with the different species studied. 

These conclusions are of theoretical and practical importance. 

From the theoretical point of view they may be summarised as follows: 

1. In any particular medium, yeasts do not all act in the same way, 
as regards either taste or chemical composition. 

2. Some of them show a power of attenuating comparable to that of 
certain brewer's yeasts. Tliis attemiation particularly that occuring on the 
yeasts of Verzenay, is concerned chiefly with the glycerine and succinic acid. 

3. The Medoc yeasts alway^s produce a larger dry extract than is 
found in the other media, but without any reducible matter being left 
unutilized. 

4. Certain yeasts, those of Medoc in particular, have a special 
tendency to produce volatile acids. 

5. The production by certain yeasts of volatile acids in considerable 
quantity is not connected with the presence in the liquid of pathogenic 
germs, such as that causing ''tourne," which consume a portion of the sugar 
to produce volatile adds, thus reducing the alcohol content. It is therefore 
necessary to assume the presence of a distinct biochemical factor. 

6. The fixed acids are attacked in different ways and to different 
degrees by various yeasts. Even tartaric acid, which is usuallj^ considered 
to be resistant to such decomposition, was changed by these organisms. 
Malic acid, however appears to be the most easily attacked and in a 
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Specific manner ])y each yeast. The yeast of Vcrzenay and Medoc are less 
active with this acid than the others. Tiiis accounts for the fact that the 
products from musts treated with Verzenay yeast have a more acid taste 
than those treated with the Beaujolais organism. When tested chemically, 
these products do not show any diflerence in their total acidity. 

7. The quantity of ether produced in a wine appears also to indicate 
a separate biological process. In fact there is not alurays absolute corres¬ 
pondence between the quantity of volatile acid determined and the quantity 
of ethers formed. The Verzenay product shows also greater proportion of 
ether than that of the other products. 

From the point oj view of the analysis of the wines, very interesting 
conclusions can be drawn, 

A natural wine treated witli the Verzenay organisms and allowed 
to ferment a short time would be spoilt and attributed to adulteration by 
the addition of alcohol for the relation between the weight of alcohol and 
extract would be too great. In fact though the experiments on red wines 
made by the writer cannot be considered as t5q)ical of the entire vintage, 
they give results very similar to those of the lose-coloured wines. In this 
case if the ratio alcohol to extract is taken as 4.6, it is found that in the 
experiments of 1911 all the wines would be considered as having had 5 
to 27 per cent, of alcohol added to them. 

From the practical point of view. A knowledge of the peculia¬ 
rities of each specific yeast opens up a new field for the application of 
yeasts in wine making. Considering only the differences in the organo • 
leptic characters given to the same media by the yeasts of Verzenay and 
Beaujolais, there is no doubt that in warm countries where a lour acidity 
is the general rule, it would be valuable to use a yeast, say that of Champagne 
which would preser\^e the maximum of the products. In cold countries, 
where the acidity is great, it would be necessary to add a yeast which 
decreases the acidity. 

The writer proposes to carry on researches with a view to determining 
the exact condition for using these yeasts in wine-making. 

X093 - Alcohol from the Fruit of the Strawberry Tree [Arbutus Uaedo). - 

vSani, Giovanni in Aftli ddJa Realc Accadmia Aei Li'ncei, RencHconti, Vol. XXTI, 
Part 12, 1st pp. 881-885. Rome, June 15, 1913. 

According to the writer tliere are few forest trees that could give as 
high and constant returns as the strawberry tree if it were systematically 
cultivated and utilized. The analysis of its ripe fruit shows an average 
si^ar content between tlie years 1905 and 1913of 18.83 per cent. The experi¬ 
ments here mentioned were carried out in the laboratory of agricultuial 
chemistry at the R. Istituto Superiore of Perugia. On December 5,1905, 
.330 lbs. of fruit were crushed in a vat. Fermentation set in on January 7 
and ended on the 22nd of the same month. Saccharomyces ellipsoideus 
\yas_ the prevailing ferment, but there was also some S. apkulatm. The 
liquid expressed from the masracontained 10.5 per cent, of alchool. On distil- 
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latioii it yielded an alcohol possessing a delicate taste and the perfume of 
the fruit and which improved with age. 

In successive experiments many hundredweights of fruit were fermen¬ 
ted, the resulting wines containing from 9.15 to 9.75 percent, of alcohol. The 
results of the analysis of one of the wines obtained by pressing the fermented 
mass are given in the following table. By partial rectification the writer 
obtained alcohol at 85<>, which on being analysed gave the results givenin the 
following table. According to the writer the preparation of this alcohol on 
a large scale could be carried ont in favourable conditions. 


'AnTotrs 


Wine made from strawberry tree fruit. 


specific gravity 
Alcohol . . . 
Total acidity 
Bitartrate . . 
Tartaric acid . 
Volatile acidity 
Tannitt . . . 
Dry extract . 


1.030 

9.15 per cent. 

14.1 per thousand 

3.96 

0.06 » 

0.55 

0.781 » 

r02.20 n 


Alcohol from strawberry tree fruit. 


Acidity (as acetic acid). 8^* 0.132 gm. per litre 

Ethers (as ethylacetic ether). » ” 

Purfurol {’JWth acetate of anilin and florogluan) .... in^ble by weight. 

MethyUc alcohol (Denig^s method). present 

Free hydrocyanic acid. 

Combined hydrocyanic acid. 

Fusel oil (Rose’s method, increase of volume, difference from 

pure alcohol 0.35 .. Sm. per litre 

calculated by Sell’s tables. 


1094 - The Present State of the Mnstry of Esiecating Forage. — meyer. p. 

in IBustncrte LandwirtsiMItliche Zeitmn, Year 33, No. 6 t, pp. 555 - 357 - Berlin, 
July 30, 1913- . I j • 

Drying of Potatoes. — The methods adopted m practice for drying 
potatoes use hot gases, steam or hot oil. The first are especially employed 
for drying sliced potatoes and the others for potato, flakes. For drying 
by means of hot gases, the esiccators used are those on the drum, trough, 
and sometimes on the hurdle system, whilst for steam or oil dr3ring only 
roller eaccators are used (i). 

The cost of drying by these various methods varies according to the 
size of the plant and the duration of the work. The longer this is, the lower 
the total expense per cwt. of potatoes. In the second place the cost is deta- 
mined by the output of the plant, which in its tum depends chiefly upon the 
consumption of coal. For this reason and especially in the manufacture 


(i) For a detailed description of the various methods of esiecating, see the writers 
work Handbuch der Futtemittel-ufid Gdreidstrochmun^,. Leipzig 1912, (Janeke). 
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of flakes, motor engines that workwell and at the same lime supply the steam 
to be used in the drier must be used. In drying by means of the conbus- 
tion gases a good utilisation of their heat must be attained. Besides, the 
cost of drying potatoes varies according to the starch content of the same 
potatoes and the watei content oi the dried potatoes. The greater the 
starch content of the potatoes, the less moisture is there to evaporate 
and the greater the quantity of dried potatoes turned out in a given 
time. With a good plant the average cost of drying is 4.18 d to 4.78 d 
per cwt. of raw potatoes if the gases of combustion are used, and 5.38 d to 
5.97 d per cwt. with steam. 

The utilization of raw potatoes by means of esiccation depends on the 
starch content of the tubers, the cost of drying, and the price of the dried 
potatoes when they are not consumed on the farm itself but get sent to 
the market. 

As dried potatoes are often used instead of foods rich in carbo¬ 
hydrates such as maize, barley and the like, their ])rice must he considered 
in connection with that of these foods on the market. In the feeding of 
horses, their ])rice must be compared to that of oats. At a j>rice of 7s 5*65^? 
per cwt. of dried potatoes and a cost ol 4.78^? foi drying, the writer 
considers that one hudredweight of fresh potatoes containing 16 per cent, 
of starch gets paid is 4.85^^; if they contain 18 per cent, it gets paid 
IS 7.48^? and IS 9.8^^ when they contain 20 per cent. At a price of 
8s 5.6^^ per cwt, the piices are respectively is 7.8.1^, is 10.71^ and 

2S l. 22 (i. 

In selecting the method of drying to be adopted, the economical con¬ 
ditions and the uses to which the product is destined must be considered. 
The writer advises plant foi the production of flakes, if potatoes are the 
only crop to be worked up and if they are to be used cliiefly for feeding 
to pigs, also if the plant is connected with a distillery or starch works or 
dairj’' and if the quantity of potatoes is not very considerable. If on the 
other hand besides potatoes, beet leaves, other forage or cereals have 
to be esiccated, andif the prod net is to be fed to horses, cattle and sheep 
it will he preferable to select a plant for the ])roduction of dried slices. As 
for the dimensions of the apparatus, it must he remembered that a large 
plant is not i)rofitable unless the time during which it is worked is fairly 
long, namely from 150 to 180 days. Tn the case of cooperative drying 
plant the first thing to be done is to make sure of a sufficient quantity 
of potatoes to be dried. The writer considers that the high cost of coope¬ 
rative drjdng is due to the fact that the time during which the plant 
works is too short. 

When the quantity of potatoes to be dried is not enongh to keep an 
independent plant going, recourse may be had to one attached to a distil¬ 
lery, dairy, etc. Before deciding, it is necessary to consider carefully all 
conditions. 

The writer is of opinion that potatoes which are to be fed shortly after 
the haivest to cattle, sheep and pigs should not be dried* On the contrary, 
those destined for horses shonld dways be dried. Potatoes stored up to 
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the end of the winter suffer a loss of substance amounting to 8 and even 
10 per cent, and if they are not fed to the live stock until the spring or 
summer the loss reaches as much as 25 per cent. Supposing the prices of 
potatoes to be is 6d or 2s per cwt. the loss would' be 4 ^ or 6 per 
cwt. The loss caused by storing is about the same as the cost of dr5dng. 
When the prices of potatoes are low the cost of drying is not less than 
that of ensUagiug, but drying affords the possibility of utilizing completely 
all the nutritive matter, and in years of abundant crops it saves the 
farmer from ha^’'ing to throw on the market large quantities of potatoes 
at a low price or to feed them wastefully to liis stock. 

Esiccation of Boot Leaves. — Among the secondary products and 
residues of the cultivation of beets, the leaves present the greatest interest 
as to esiccation and this because their ensilage and their subsequent feed¬ 
ing to live stock present several drawbacks, amongst which particularly 
the loss of nutritive matter. This method of using them entails a consider¬ 
able loss of money, as may be seen from the following figures: From 1906 
to 1910 in Germany the acreage devoted every year to beets averaged 
I 113 700 acres. Admitting the amoimt of leaves produced per acre to 
be 10 tons, the total crop would be ii 137 000 tons. If it be considered 
that two-thirds of this amount is ensilaged and that during this process 
one-third of the dry matter is lost, the loss amounts in round numbers 
to about 2.5 million tons of fresh leaves, or calculating that 5 tons of 
fresh leaves produce i ton of dried leaves, the loss amounts to about half 
a million tons of dried leaves, worth about f i 200 000. 

The esiccation of beet leaves is carried out chief] 3^ in drum esiccators 
and sometimes also in hurdle esiccators. The various models of the 
former differ considerabl.y from each other in the construction of the in¬ 
terior and the gradual passage through the drum of the stuff to be dried. 
The progress achieved during the last ten years in this field becomes evi¬ 
dent if the composition and aspect of the product be considered. Former¬ 
ly the dried leaves were hard and brittle, while now according to recent 
methods the dried leaves have preserved their original green colour, they 
are soft, elastic, cleaner and possess a starch va’ue of 35 to 38 per cent, 
instead of 25 to 28 as formerly. 

The cost of drying varies, as it does with potatoes, according to the 
size of the plant and the duration of the work, which, considering the great 
losses which would be caused by rotting, cannot be ex:tended at will, but 
averages 70 to 80 days. On account of the shorter working period, the inter¬ 
est and amortization of beet leaf drying plant is fairly high. Whilst in po¬ 
tato drying about 2.39 to 3.59 per cwt. are to be debited as general 
expenses, in beet leaf drying 5.96 d have to be debited. The writer 
believes that a notable diminution of general expenses is possible when 
the plant can be used also for other foodstuffs. Further the cost of drying 
is influenced also by the efficiency of the plant and by the amount of 
fuel consumed. If coal is used about 6.56 d to 7.15 d is required per cwt, 
of (Med leaves. Using lignite the cost of fuel is less. Again the cost of 
dr3dng varies with the amount paid for labour and the use of teams, 
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which may be set down at 4.4b to 5.96 d per cwt., and with the moistxire 
content ot the iiebh and dried leaves. II the leases are diied immediately 
after the harvest, the writer stales that lor the pioducti(<n (d 100 U)s. of dry 
leaves containing 12 to 15 pei cent of watei, from 550 Lo 600 lbs. of fresh 
leaves ate required. If on llie coiiU<ii3" the lea\'es are jell lor a ceitain 
length of time in the field only 350 to 500 lbs., or an aveiagc <d -jSOihs., are 
required to produce 100Jbs. of dried leaves. The cpiestiou as to ]k)W far this 
partial drying of the leaves may be carried without incurring too heavy a 
loss depends naturaih^ upon the weather. 

The cost of drying in an installation derouted exclusively to beet leal 
dr5dng ranges from is bd to is jd })ei cwt. of diied leases. If other forage 
is dried also the cost diminishes. 

As for the jirofitablemess of dtying l)eei leaves, the writei onsiders 
first class beet leaves to pt^sscss about the same value as the ])est meadow 
hay. If the economic value of the latter be taken at 2s bd per cwt., the 
value of the leaves, after deducting is bd for the cost of drying, is rs. 

Assuming 450 lbs, of leaves partially diied in tlie field to be necessary 
to produce 100 li)S. of diied leaves, the cwt. of the former would be worth 
2.63 wliich must lie considered as a favourable price. In \iew of this, and 
of the disadvantages attendant upon an excessive use of silage, an exten¬ 
sion of the practice of drying beet lea^^es is justified, espaially in breeding 
farms in which ensilage is often injurious. In milk farms on the contrary, 
where milk and dairy produce command only medium prices, the use of 
dried leaves is, according to the writer, of limited advantage because the 
successful production of milk depends only very partially upon the feed¬ 
ing of concentrated foods. Nevertheless here also esiccalion allows of a 
better utilization of the beet leaves. 

Drying 0/ sugar-beet and mangold slices .—In tliis field the technique of 
esiccation lias not achieved any considerable progress recently. The 
number of sugar factories which have erected drying installations has 
undoubtedly increased of late, which speaks for the recognition of the im¬ 
portance of the drying of the slices. 

The market price of mangold slices was, during recent years, liiglier than 
their economic value, which was 3^? c)d to 4s per cwt. The price of sugar beet 
slices stood also highei than their nutritive value. 

In conclusion the writer speaks of the drying of yeast, a sutqect which 
has already been treated in detail in thus Bulletin (i). 


(i) See B. May rors, P. 692: ‘‘The Development of the Dried Yea^t Industry in Ger¬ 
many**, by Dr, F. Haycluck. 
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GENERAL INFORMATION. 

Z095 Proclamation Regarding the Importation of Potatoes into Western Aus- 

tl'alla. — Extiact from the Goternmeni Gazttic of November 22, 1912. 

The Governor revokes the Proclamation published on April 19, 1912, 
and makes the loUowing regulations: 

The introduction into Western Australia of an}’' potatoes the product 
of, or directly or indirectly from, the State of Queendand is prohibited ab¬ 
solutely. 

The same prohibition extends to potatoes coming directly or indirec¬ 
tly from the States of New South Wales, Victoria, South Australia and Tas¬ 
mania, except in accordance with regulations made by Order in Council 
under the Insect Pests Amendment Act, 1898''. 

The ports Eucla, Esperance, Hopetoun, Fremantle, Perth and Gerald- 
ton and all ports north of Geraldton are to he the only ports of entry for 
potatoes and potato bags. 

It is absolutely prohibited to bring potatoes, or second-hand potato 
bags, from any other portion of Western Australia into all that part of 
Western Australia which is bounded by a line commencing at the sea-coast 
at Rockingham, and extending along the north boundary of Rockingham 
and thence extending in a straight line to the south-west point of 
Mundijong townsite, and thence in a straight line eastward to the most 
southerly point of Beverley townsite, and thence eastward to the 119th de¬ 
gree of East longitude, and thence south along the said meridian to the sea- 
coast, and thence.following the sea-cost w'estward and northward to the 
starting point. 

With the consent in writing of the Minister for Agriculture, seed pota¬ 
toes, the property of the Department of Agriculture may be brought into 
the area described. 

The introduction is prohibited into Western Australia, from the States 
of New South Wales, Victoria, South Australia, Queensland, and Tasmania, 
of second-hand bags that have been used for the carriage of potatoes, either 
empty or containing goods. Empty bags may, however, be introduced at 
the port of Fremantle, if disinfected according to r^ulations made under 
the Act of 1898. 

This Proclamation shall have operation and effect on and from the date 
of its publication in the Government Gazette of November 22, 1912. 
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1096 - The Obligatory Destruction of the Stinking Mayweed (Anihemis Co- 
iula) in the District of St. Leonards, Tasmania. — black, r. a , Feaetai 

Quarantine Officer (Plants, etc) — The A^nmltuial Gazetiu of Tai>niania^ Vol. XXI, 
No. 5, pp. 165-169 4 “ I plate. Hobait, May 1913. 

At the request of the Municipal council of St. Leonards, the stinking 
mayweed (Anthemis cotula L.) was proclaimed on the 27th of March 1913 a 
noxious weed for its muudeipahty, under section 6 ofthe local Government 
Act 1906(6 Ed. VII, No. 31) It has also been proclaimed for several 
shires in Victoria and New South Wales. 

This weed grows in profusion on roads where either side is grassed. 
From experiments carried out in America, its seed has been, fomid to be 
viable after 25 years. It was imported into Tasmania mixed with 
farm seeds and is a prohibited weed under “ The Federal Quarantine Act, 
1908 ”, which means that the importation of the plant or its seed from any 
part of the world into Australia is forbidden under a severe penalty. It 
is now incumbent upon the Mmiicipal Council of St. Leonards to tai£ ac¬ 
tion for the eradication of this weed. Every occupier of land who does not 
destroy the stinking mayweed on his property is liable to a penalty not exceed • 
ing £ 20. Any person who knowingly sells hay, straw, or grass seed or any 
kind of grain containing seeds of Anthemis cotula L. is, liable to a peialty 
of not less than forty shillings nor more than tweiity five pounds. 
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1097 - Floral Abnormalities in^Maize, which appeared spontaneously in France 

in 1912 . -MifeGF in Bulletin des siances de la SocteiS Rationale dfA^nculhue ieFrance, 

Vol. nXXIII, No 4t pp. 592-295, 3 figs. Pans, April 1913. 

Abnormalities in the flowers of maize have been so numerous in some 
districts of France as to have assumed the proportions of a calamity, 

In some cases, female spikelets have been substituted for the male 
pikelets of the base or the summit of the ramified panicle; in others the 
lateral stems have been transformed into mal-formed bunches; while com¬ 
plete metamorphosis has resulted in a single terminal ear of irregular shape 
with indented seeds separated by the glumes of persistant female flowers. 

This metamorphosis has often been associated with abundant tiller¬ 
ing, insufficient ripening, as well as reduction or abortion of the seed. 

In qjite of the removal of abnormal stems during hoeing, those remain¬ 
ing at harvest foimed tn^o-thirds of the crop. 

The disease seems to occur independently of any traumatism; and 
appears due to a disturbance of the physiological equilibrium, in the form 
of an excess of nutrition due to a large amount of nitrogen, and especially 
to abundant rainfall. The correctness of this hypothesis seems to be proved 
by a similar observation made by the writer. On soil which had been 
continuously cultivated for 12 years without being manured, the maize 
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crop showed every year the opposite modification to that just mentioned, 
viz the female Severs were converted into male flowers. This kind of sexual 
retrogression appears to be the result of a deficiency in the food supply. 
The regulation of the latter is the best means of dimini siring the frequency 
of these abnormalities. 

1098 - Studies on the Water Core of Apples. — o’ ('.auv, p. j in Phyiopatkoh^y^ 

Vol. 3, No. 2 , pp. 121-138 -|- 3 figs Baltimore, 1913 

Water cote is a disease which occurs more \'r less generally in all the 
districts of the United States, paiticuJarly in the arid and semi-aiid parts. 
It has also been recorded in Europe, Asia and Africa. 

The writer has done considerable work on this disease during the past 
few years. Some Eureq^ean writers have held that water core rs caused by 
bacteria, although others have sh<>wn that the trouble is not due to any 
parasitic agency. All the methods known to modern bacteriology, espe¬ 
cially those used in the study of ultra-micioscopic organisms, have failed 
to show the presence oi any organism. The inoculation experiments of the 
writer afforded no positive results. 

The affected apples have hard w^atery areasextending outwards from 
the outer edges of the seed cavities. In the beginning stages, the first appear¬ 
ance of water core is in connection withtbe vascular system. Eater the seed 
cavity usually contains liquid and the hard inner membrane cf the carpels 
is cracked and covered with hair-like growths, the fruit has a somewhat 
sweetish fermented flavour, and the watery parts contain more sugar and 
less acid than the normal or unaffected parts. It is dm ing the later stages 
of the disease that fungi and bacteria are present. AUmiaria sj). is a 
common intruder and produces a serious core rot. The AlicrnaYia infection 
may be prevented by the application of Bordeaux mixture. 

The most prominent factors inducing water core are: i) excessive or 
strong vegetatu e growth, especially in young tre'es just coming into bearing; 
3) high cultivation and the consequent retention of moisture in the soil; 
3) excessive precipitation or irrigation shortly before the maturity of the 
fruit, if followed b5’’ great differences in the and night temperature 
and atmospheric humidity (the fruits most affected are those farthest out 
on the terminals and those on the south or south-west sides of trees); 4) se¬ 
vere pruning shortly before the ripening period, or defoliation b}- disease or 
otherwise ; 5) frosts ; 6) rapid conversion of starch into sugar. 

In a heavily irrigated orchard, 90 per cent, of the fruit became water- 
cored, and in one which was severely pruned during the latter part of August 
nearly all the crop was similarly affected, while in neighbouring orcha ds, 
growing under the same conditions as regards the soil and the variety 
cultivated, 5 per cent, and none of the fruit was respectively attacked. 

In order to prove that it is universally true that water core is more 
liable to occur in exposed fruits, the writer had a large number of apples 
picked from the south and south-west parts of trees, and others taken 
from unexposed positions. In the former case, qo per cent, of the fruit 
showed water core, while less than 5 per cent, were water-cored in the latter 
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case. The degiee ot alteialion is in piopoition to the exposure of the 
fruit, to extremes ui tempciatuie and humidity. Usually, water-cored 
apples have a much highei coloui than those not affected. 

Undei pioper stoiage conditions, watcj-coied iruit, unless badly dis¬ 
eased, will entirely lecovei. This will be the case wheie no licjuid fills 
the seed cavities, and if the fiuit is placed in a co >1 even-temperatured 
place (not cold st(nage). This shows the non-parasitic nature ot the trouble. 
Thus, as soon as it is found that apples are beeonning watei-coied, they 
should be immediately picked and placed in pioper storage. 

In an experiment, tooo boxes of Newtown apples, oi which fully 90 
per cent, were water-cored, were stoied tor alx ut tliree weeks. At the end 
of this time, the iruit was again examined, and scarcely 1 per cent, were 
still afiected. The c nly cases not fully lec weiiug were those in which the 
seed cavities had become filled with liquid. 


BACTERIAL AND FUNGOID DISEASES. 

1099 - Pure Cultures oi Phytophihora infestans De Bary, and the Develop¬ 
ment of Oospoies, — PrniYBRiDoc, Glorge !I. <uul Murphy, Paul A. in The 
Scientific Ptouiilin4!> oj the Royal Dublin hociel\, Vol.XXJT (N. S), No, 30, pp. 5O6-588 
-j- planter XI,V.XI,VI. Dublin, 1913 

In the case of the parasitic fungus which causes 

the potato blight, the study of the life-history of the parasite has failed to 
reveal with any ccitainty any stage in which sexual organs are produced, 
although many ot its allies amongst the Peronosporaceac ha\e been shown 
to produce such organs. 

The wiiters considei that, in studying the life-histoiy of a parasite, it is 
not sufficient to obtain the details irom the latter as it grows upon its host, 
but the fungus should be grown as a saprophyte on a suitable artificial me¬ 
dium as it is possible that, under these conditions the organism may show 
stages in its cycle of development wliich are not produced during its career 
as a ])arasite. 

An account is given oi prc\ious experiments undertaken for the pur¬ 
pose of obtaining suital)le substrata for Phytophihora infesiam, and a de¬ 
tailed description of the pure cultures and the technique employed in the 
several cases follows. 

In some pure cultures, P. injedam did not form sexual organs, in others 
it formed sexually produced spores, or oospores; thus the work of Clinton 
was confirmed. Whether, however, these spores are strictly speaking formed 
sexually or not—that is whether an actual process of fertilization occurs ot 
not — cannot be decided at present. Clinton (1911) found that in the absence 
of antheridia, the oogonia didnot do more than develop oospheres, but Messrs. 
Pethybridge and Murphy observed that in at least one-third ot the cases 
examined under such circumstances, both in Clinton’s medium and their 
own, oospores were produced; they looked upon such spores as hamug been 
formed partfienogenetically. These spores resemble those formed when an- 
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theridia are present, except that in many cases their walls appear to be 
slightly less thickened. 

Even when antheridia are present, it is difficult to see how the oosphere 
can be fertilized, for it is completely shut off from the antheridium by the 
funnel-shaped base of the oogonium and no signs (f a fertilization track 
have been observed. It is of course jjossible that a union of the male and 
female elements may occur soon after the entrance of the oogonial incept 
into the interior of the antheridium, but if fertilization occurs at this stage, 
it occurs hcjore the formation of the oosphere, which would represent an 
unusual state of afiairs, 

Clinton was not able to trace the points of origin of the oogonia and the 
antheridia,but states that they seem to arise on separate hyphae. The observ¬ 
ations of the writers show that tliis is actually the case, and moreover they 
exjolain Clinton's difficulty in finding antheriffia except such as were in cont¬ 
act with oogonia which were already well on in their development. Clinton 
states that the antheridia observed by him often show the supiyimposed 
** oogonial thread ", but the writers find that this structure, which is in 
reality the lower part of the oogonium itself, is actually within the antheri¬ 
dium and not superimposed upon it. 

Whether the fungus produces oo^ores in the potato plant or not, will 
have to be settled by further research. The writers (like, the other investig¬ 
ators) have found thick-walled q>ores in the tissues of variousparts of the 
potato plant which have been destroyed by P. infesUms ; these may pos¬ 
sibly have been such bodies, although as a rule they appear to be smaller 
than the spores obtained in pure cultures. Many of them too have been 
seen to be surroundend by a kind of halo of brownish material which may 
possibly be the remains of the oogonium wall. If such bodies are produced 
in the potato-plant, they would doubtless find their way to the soil and pro¬ 
bably play an important part in keeping the fungus alive over the winter^ 
and in causing infection of the potato crop during the following season. 

1100 - Factors affecting Susceptibility to Disease in Plants. — spink, g. t. ia 

The Journal of Agricultural Science^ Vol. V, Part 3, pp 231-2-^7, plate VII. 

Cambridge, June 30, 1913. 

From experiments on the effect of mineral stan^ation on species of 
Bfomus, Marshall Ward concluded that decreased susceptibility to rust was 
only caused by the lack of sufficient food in the host plant on which the rust 
fungus could feed. 

In order to study the question more closely, the writer made some ex¬ 
periments under different conditions of nutrition: 

a) With wheat plants grown in nutritive solutions and attacked 
by mildew {Erysiphe gyaminis), 

V) Wi^ the same wheat grown in boxes of soil. . 

c) With cultures in nutritive solutions, using wheat plants of two 
varieties with different powders of resistance, and both inoculated with the 
uredo^ores of yellow rust [Fuccinia glumarum), 

d) With pot cultures of the same wheats. 
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e) With pot cultures of wheat attacked by Erysiphe ^yjminis carried 
out on the farm of the Royal Agricultural Experiment Station at Wobum. 

/) With experiment plots of wheat and barley at the same Station. 
The cereals were attacked by mildew and by Puccinia graminis. 

The conclusions wluch can at present be drawn from these im^estig- 
ations may be shortly summarised as follows: 

I. Susceptibility to mildew and 5^ellow rust in wheat, and to mildew 
in barley, is increased by providing the plants with large amounts of 
available nitrogen; ammonium sulphate and sodium nitrate seem to be 
equally effective in this direction. 

II. Mineral manures especially potash salts, on the contrary decrease 
the susceptibility to disease, but cannot counteract the efiect of large quan¬ 
tities of nitrogenous manures. 

III. Plants which are semi-starved as regards nitrogen exliibit a 
considerable degree of immunity, even if the phosphates and potash are 
also present only in small quantities. 

IV. Lithium salts are also effective in producing immunity, while 
nitrates of lead and zinc, particularly the latter, render plants extremdy 
susceptible. Other salts of lead and zinc hav^e very little effect on the 
susceptibility of plants. 

V. A variety of wheat wliich is almost immune to a disease (such 
as I/ittle Joss to yellow rust) tends to retain its immunity even when 
supplied with excess of nitrogenous food-material. 

VI. Increased immunity does not appear to be due to a lack of food 
material available for the fungus in the host, as suggested by Marshall 
Ward, because the plants rendered relatively immune by adding phos¬ 
phates or potash to their fo<od-supply were as healthy and well-grown as 
those receiving no such additions. 

It yet remains to be seen what physiological explanation can be found 
to account for the changes in susceptibility to certain diseases which can 
be produced in some cultivated plants by the use of certain fertilizers, and 
by certain chemical substances used as fertilizers. 

nox A Preliminary Note on a Bacterial Disease of Fruit Blossom and Fo-* 

liage.*- Barker, B. T. F. in Vie Gardmr's Chromck, Vol, 1 , 111 , No 1375, p. 287. 

I,otidou, May 1013. 

Early in April 1913, many blossom trusses of pears sln)wcd signs of the 
discoloration and blackening which is commonly attrilmted to frost or cold 
winds. The weather at that time was not, however, severe enough to have 
caused the damage, further, the extent of the trouble varied considerably, 
both on similarly situated bushes of the same variety and on adjoining bran¬ 
ches of the same bush, while the styles and stigmas of many flowers were 
completely discoloured when the flower was still an unoj-tened bud and showed 
no external sign of damage. 

On microscopical examination of the injured flowers, large numbers 
of small rod-like bacteria were found in the discoloured areas. That the 
disease could be produced by inoculation was proved by cx|)erimettts. 
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It seems certain that a very large percentage of the damage hitherto 
legarded as due to low temperature efiects must be attribted to the action 
of the above-mentioned bacillus, which must be widely distributed in Eng¬ 
land, judging from the large number of trusses of affected pear blossom sent 
to the writer. It appears that this is the first record of the occurrence of 
this organism as the cause of pear blossom disease. Its cultural characters 
and the nature of the disease produced by this parasite prove it to be 
quite distinct from Bacillus amylovorus De Toni, desciibed by Whetzel 
and others as the cause of “ fire blight" of pears. The leaves and all parts 
of the flower are attacked by the organism. Whether or not it attacks the 
shoots and branches of the tree is at present uncertain. In the case of 
the variety Catillac, many developing buds have been found seriously 
injiored. 

The disease may possess considerable importance in connection with 
investigations on self-sterility and other fertilisation problems of varieties 
of different fruits. 

1 X 02 - Cryptogamic Diseases Observed at Barbados, West Indies, in 1911-1912* 

See below No. 1113 

1103 Ophiobolus berpotrichus and Straw Blight of Wheat. — voges, Ernst 

in Zevtschnft fu) Gatuni,s-Physiolo%%e,'Vol. 111^ Part i,pp. 43-83, figs. 1-5. Berlin, 1913. 

The supposed agent of wheat straw-biigfit, Ophiobolus hcypolnthus 
Pries, appears from the month of June upon the stalk, leaves and shoots 
at the base of the whitened stem of the dead wheat plant. It occurs in 
the form of a stroma covering the nutritive substratum like felt. In a 
damp chamber, the h 3 q)hae of this stroma, when lately formed, produce 
conidiophores of Fmanim ruhiginosum App. and Wollw. 

On artificial nutritive media, the ascospores of the fungus germinate 
in a quite irregular manner. Some of them, after producing bodies re¬ 
sembling spores, take the form of a durable mycelium. Tliis fungus possesses 
two kinds of mycelium: one durable and thick-walled, brownish yellow 
and thorn-like, the other finely filamentous, delicate, and light-coloured. 
The first corresponds to the mycelial covering of the lower internode of the 
stalk, and is characteristic of wheat straw-blight; the second kind of 
mycelium bears as reproductive bodies the conidia of Fusarium, 

If the mycelium of Ophiobolus grown on a culture medium is trans¬ 
ported on to young wheat plants which have been well ])oiled, a luxuriant 
growth of Fusarimn results, and the brown mycelial co^^ering appears 
on the stalks just as it does in the open in the case of wheat attacked by 
strawblight. 

The Fusanum resulting from the culture of the ascospores of Ophiobolus 
herpotrichus is F. ruhiginosum the so-called ** SchneeschimmelThe fructi¬ 
ferous form of 0. herpotrichus is very probably F, ruhiginosum and not, 
as has hitherto been supposed, Hendersonia herpoiricha Sacc. 

According to the writer, the yellowish-green mycdial covering, which 
appears on the lower intemode of the stalks of wheat plants that have died 
prematurely and bear white empty ears, is not characteristic of straw- 
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blight, since alongside these ]>lants with wliite vStalks covered with my¬ 
celium, almost as many are found which ha\ e turned yellow prematurely 
and ha\ e died, though free from any coating of the mycelium in question. 
Thus O. hovpoinchus cannot be regarded as the specific^ agent ol straw- 
blight. The disease may aiise from different causes; it occurs especially 
as a result of injury due to fiost. 0 . hcrpaiyicIiNs is not a definite enough 
parasite to be able to penetrate directly intx; the healthy tissues of the wheat 
])lants, and it is only when these are weakened by other causes, by meteoro¬ 
logical agents and the attacks of nematodes in particular, that the fungus 
succeeds in affecling an entianc^. The appearance of the m5xeliai cohering 
is a secondary phen<»menon and is chiefl.3'' formed by the durable mycelium 
which becomes entangled and intergrown with the filaments of cladospo- 
num herbarum Link, and Mucor racemosm Fresen. According to the writer, 
the conidial lt)rm F. ruhigimi^Hm, which successfully attacks plants that 
have been already weakened, is more to be teared than 0. herpotrichus. 

1104 - A Dry Rot of Sweet Potatoes Caused by Diaporthe Bataiis. «— Har- 

TKR, I. ly and Field, Eihel C — US Deparimenf 0} A^^riculiute, Bureau of Plant 

Industryi Bulletin No pp ^7 4-^ pUks Wabhington, May t, 1913. 

This disease was obser\ ed for the first time lu idqo in New Jeisey and 
was attributed to an undescribed si>ecies of Phoma to which the name Phoma 
batatae was subsequently assigned. As the rot occurred only occasionally, 
it was not considered of much importance and during the 22 years which 
have elapsed since its discovery it has not been made the subject of further 
study. According to the writers, the damage occasioned by this disease 
is greater than is supposed, as its ravages are often attributed to other 
causes, such as stem-rot, black lot, or even dr^dng up owing to lack of 
moisture. Of late years, this disease has been recorded from New Jersey, 
Virginia, Mississippi, Texas, Alabama, Indiana and North Carolina. 

The writers describe the course of “ dry rotin the hotbed (a yellow¬ 
ing of the stem ]>receding the formation ofpycnidia), in the field, where the 
pycuidia do not form until the plants are in a weak or dying condition, 
and in the store-house where the first symptoms apiiear from four to six 
months after digging. The stored tubers show the characteristic dried,shriv¬ 
elled appearance starting at the stem end and graduaUy extending through 
the tissue. Later they become hard and mummified. 

The bulletin contains an account of the different stages of the life- 
history of the fungus and gives the s^monymy of the organism. The para¬ 
sitism of the latter was proved by inoculation experiments, and its beha- 
\iour on different culture media was ascertained, as well as the influence of 
light on the growth and formation of its fruiting bodies. 

The writers sum up the results of their investigations as follows : 

The ascogenous form of the organism causing dry-rot of sweet potatoes 
is a Diaporthe and has been given the species name batatis by the writers. 
The pycnidial stage was first described by Rllis and HaJsted as Phoma ba¬ 
tatae but the inperfect stage has been considered in the present work as 
belonging to the form genus Phomopsis. The disease is chiefly a storage 
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trouble. It is chaiacterised b}'” a drying and shrivelling of the potato, on 
the surface of which appear many small pustules — the pycnidia lying 
close together and eventually covering the whole surface. The disease 
occurs also in the hotbed and in the field. The organism is not a vigorous 
parasite, and consequently under ordinary conditions does not become 
evident until some time after harvesting. Diseased vines have been collected 
in abandoned hotbeds. 

The pycnidial stage develops from the ascospores in 6 to lo days. Asco- 
ti^pores are formed from the ascogenous strain in 4 to 6 weeks on cereals, 
but they are always pieceded by the formation of pycnidia. Both stages 
were derived from the same isolation. Inoculations with pure cultures of 
the pycnidial stage both in the greenhouse and in the field gave successful 
infection. Successful infections were also obtained from re-isolations. In¬ 
oculation on the Potomac Flats with pure cultures of the ascogenous strain 
gave successful infections. Isolations of the organism were secured in 
planted plates from gieen stems of infected plants. Pycnidia, howe\er, form 
only on the dead or moribund tissues. In the greenhouse, pycnidia occur 
on the leaves, stems, and roots of inoculated plants. The ascegenons 
stage fruits well on all cereals tried (com meal, rice, wheat, barley, oats, 
rye, buckwheat) and sparingly on sweet-potato cylinders and sweet-potato 
stems. The disease is disseminated chiefly by the “ seed ” and by the use 
of decayed potatoes for manure. Diseased potatoes should be cooked be¬ 
fore feeding to stock. They should never be scattered on the fields as a 
fertilizer. Seed beds should be sterilized and potatoes to be used for 
seed carefully selected. 

1105 - On the Rotting of jPotato Tubers by a New Species of Phytophthora 
having a Method of Sexual Reproduction hitherto Undeseribed. ~ pethy- 
bridge, Georod il. in The Scientific Proceedinis of the Royal Dublin Society^ Vol XIII 
CN. S.), No. S 5 , pp. 529 - 5^5 + pUtes XEII-XI^XV. Dublin, March 1913. 

The wiiter in his introduction gives a short summary of the literature 
dealing with the various forms of rotting wliich occur in the potato tuber. 
In some cases, it is probable that potato tubeis sometimes die what may be 
called a natural death, or at least one in which the active participation 
of parasitic organisms does not occur ; but, as a rule, the rotting of potatoes 
is nowadays regarded as the direct result of the attack of some parasite. 
Animal pests frequently cause wounds in the skins of the tubers and thus 
facilitate the entrance of bacteria and fungi. A considerable number of bac¬ 
teria have been described which are pathogenic to the potato tuber; to 
these must now be added Bacterium, xanthochlormn. There are relatively few 
fungi wlricli have been pro^^ed to be the primary causes of potato rot, the 
best known being Phvtophthora infestans De Bary. 

Dry rot is generally regarded as caused by Fusarinm Solani Sacc., but 
in view of the recent work of Appel and Wollenweber, it is possible that 
this disease may be dtie to more than one species. External dry rot 
has been shown to be caused hy F. trichufhccioidc^ Wollenw. 
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Frank lias ciedited Hypochnvs Solaiii Pull, aid Dck (= RhiMtonia 
solanJ Kiilm) wiFi pKiducin^ wet H»t iu tul Cis , the evkioiicc he 

relied on was, ho\ve\er, iiicimc iusi\e, and the Wiitei iaiied inx>ioducini^ the 
disease b> means (h iii</cuiatiuii with this luni,ns. Rlnzoccinna oiolatea 
Tul. is an a<.luai. pauisile ' n the ]Kdal(^ tul ti. 

The ]>3esenl paper Heais witii a new and hic'Ul^'’ charadedslic type of 
tuber rot which (^cems in lie and (anct will piobalily be icund to occur 
elsewhere) caused by a new s])ecics <>i iungus cioseiy allied to Phyiophthora 
infestans, but difieiing in ceilaiii inijxdanl csscidials it^m the iatten It 
was lii&l ( bsc^\ cd iu 1909 in p < Is ai the Tenii oiai3'' Slatk 11 ioi the Invest¬ 
igation oJ 1 iaut JJiseasos estai'iisl ed In the l>c] aitiueiit oi Agiku ture and 
Technka* instiu<.ti( 11 Un Pe and at OTIden, Co, Ga^wny, and lias since been 
tecei\ ed ire m tdhei jauts ( 1 the unti3. Duiiin; the tast tu • ^ seasons, the 
disease has ]jec< me ol indcisim,\iiu 1 ciice. 7 t is pievalent in tlic West oi 
Ireland and it soeins that the h ss in tul>ei^ ociasioued may be c< usidcT- 
abJy gieatei than that due to the attacks (d P. mftstans. The disease is 
paiticulaily viudent s>n ccitain ] (ations ct land which ha\e been contin¬ 
uously uv>]^])ed willi ])datoos (iniceth n laldnc; place fi antliesoii), audit 
would a])].eai to le (juite easy U* present its ocMineiice by [olhAving a 
proper ndation (>f cioi s, andpianting on]y])otatoesdeiivedfromclcarJand. 
Infecticn is pi(»bal ly to be accounted for by the fact that some of the*'jest¬ 
ing spoies ” ol the lungus adhere to the externaJ surfaces oi the seed '' 
tubers; it seems fairly oettain that the disease canne^t be transmitted b^' 
the ]iiesence of the iungus within the tubeis, as the rcT caused is so laidd 
that the tubens aic <lesli(/ycd in a lew da\s. 

A jncdmin'ay lujiicc lespecting this disease has been publislied iu the 
Journal of ilu Diparimcnl of A^^ruullnrc and Technical InstYiuHoni /or Ire¬ 
land, V(H Xn, K<. 2, i()i J, p. J75. 

T'hc nietlh rl ol tlK‘ de\e<o]mieut of the sexual organs oi the lungus 
is peculiar and novel. Tlie wiiter sugi/ests the name P. erylJwseptkci fui this 
hitheilo undcsc'iibed species of Phyiophthora and that of "pink rot '’for the 
disease whk h it \ <’(‘nsions. A detailed desciiptk n is gK en of the Sympicmis 
of the rdt, which usually begins at the pr< ximal end of the tul er ami pro¬ 
gresses ratlier (juickly towards the distal end. In the field or store the 
rot would probably be icgaided as of the " w-et " type. The cut surfaces 
of affected tuhers quickly turn pink when exposed to the air, and later be¬ 
come almost black. 

The ]'athogencli<' agent has been isolated by placing pieces of infected 
tissue in suitable media; when inoculated into healthy tubers, the latter 
became infected. No irfectioii followred in carrots and parsnips, while 
in the cases of the mangel and swede the rot was neither very rapid nor 
pronounced. In the white turni]) a decided rot was produced, but its pro¬ 
gress was not so rapid as in the potato. Inoculation experiments with scar- 
let-runner beans showed that the fungus was incapable of causing infection 
through the uninjured skin of the pods. 

Tlie writer gives a detailed description of P. erythroseptica and its sexual 
organs. The oogonial incept enters the antheridium at or near its base, 
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grows uj> through it and out of the toy, exj^anding Iheie to iorm the oogo¬ 
nium proper in which the oospoie develops. 11 is not ceitain whether fertil¬ 
ization occurs, but if so it would appear tc^ lake jJace before the foima- 
tion of the oosphere. The pi eduction of oc^s^ioies and conidia has not yet 
been seen in or on the potato tuber ifcsell, but it has beenobseived in cultures 
grown on various media. P. eryphrosepHca can be cultivated on such media 
much more readily than its near ally P. tnfestans. It would appear that the 
productmn of oospores is inhibited by acid, and that the conidia are usually 
produced only under water. 

P. injestans de Bary and P. Phaseoh Thaxt. agiee with P.erythroseptica 
in the manner in which the oosx^ores are produced, while it is liiglily probable 
that P. omnivoi^a var. Arecac Coleman wi*l be found to follow the same mode 
of development. The sexual organs oi P. Cactonm Schroet., Peronospora 
Fagi'RQxtig{P,ommvora'De'BdiTy)Q.ndPhytophthora Synnga 6 Edebahn are 
developed in the manner described by De Bary for his P. omnivora, which 
is usuail}' regarded as typical for all species ot Phytophthora. The writer sug¬ 
gest that only those species whose sexual organs are developed according 
to the infesians-typQ. should be retained in the genus Phytophthora, and 
that those which follow the Cactontm-ty^e should be placed in a new genus 
for which the name Nozemia is proposed. The genus Phytophthora thus 
amended is to constitute, at present, the sole member of the family Phy- 
tophthoraceae. 

An addendum gh'es further information as regards P. Faberi, P. Nico- 
tianae and P. Jatrophai when giown in puie cultures. The bibliography 
appended contains 26 works. 

1106 - On Phytophthora parasitica nov. spec., a New Disease oi the 
Castor Oil Plant. — Dastur, Jehangir FARUNDjiin Memoirs of the Department 
of Agriculture in India, Botanical Senes, Vol. V, No. 4, pp. 177-231 -j- X plates (one 
coloured). London, May 1913. 

Hitherto Castor lust (? Melampsordla Rmni de Toni) is the only im¬ 
portant lungus pest which has been recorded as attacking the castor oil crop 
at Pusa, and yet two other serionsparasites occur there: one is Phytophthora 
parasitica nov. spec., the other is a species of Cercospora. 'The latter attacks 
the leaves only, but in wet weather about 90 per cent, of the foliage of the 
castor oil plant is covered with Cercospora spots, which is a serious menace 
to the eri-silk industr3^ Further in August and September Choanephora 
attacks leaves, growing points, and tender shoots, while there is also an Al- 
ternaria found occurring on the leaves which might be parasitic. All these dis¬ 
eases will be dealt with in another paper when their study is complete. 

Phytophthora on castor was first found at Pusa in 1909 in August. Since 
then it has been found to appear every year after the rains have set in, in 
June, while the disease disappears by the beginning of September, at the end 
of the rains. About 19 varieties of castor were grown 011 the Pusa Farm 
in 1911, but none of them escaped the attack of this fungus. Phytophthora 
parasitica is the most injurious of the fungal parasites of castor; it destroys 
seedlings and attacks leaves of older plants. The silkworms refuse to eat 
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the diseased poitions of the leaves and their growth when fed on diseased 
foliage is very slow as compared with those fed on healthy leaves. 

In the case of a monsoon (Kharif) crop, the most critical time is when 
the seedlings are about six to eight inches high and their stems are quite 
tender. In low-lying, water-logged, and badly drained fields, about thirty 
to forty per cent, of the seedlings damp off. The first indication of the dis¬ 
ease is the appearance of a roundish patch of an unhealthy dull green co¬ 
lour on both surfaces of the cotyledon, which soon hangs down from its x:)oint 
of attachment. The disease spreads from the leaf to the petiole, thence to 
the stem and the growing point, killing the seedling. In older plants, the dis¬ 
ease in the field is localised on the lamina. As the diseased spot gets older 
it turns yellowish and then brown. It spreads concentrically, and in old 
spots forms concentric brown rings enclosing lighter brown areas. Some¬ 
times the diseased areas become confluent. The afiected leaves have 
a tendency to fall off prematurely. 

The mycelium is both intracellular and intercellular. The long un¬ 
branched sporangiophores emerge through the stomata, or between the 
walls of two contiguous ceils. Internal sporangia have often been observed 
in the tissues of the leaves, stems and fruits; in a few cases they have been 
seen to germinate conidially in the soft tissues of the pericarp of the fruit. 
The writer has, so far, failed to find typical oospores in nature. 

Inoculation experiments w^ere made using a fragment of diseased leaf, 
a little mycelium, or zoospores from cultures of the fungus. In all cases 
the effect of the inoculation was clearly i)erceptible within 24 hours, and 
sporangia were produced in 48 hours after the operation, provided the in¬ 
oculated leaf w'as kept moist. The germ tubes of the zoospores penetrated 
the leaf, either through a stoma, or by breaking through the upper wall of 
the epidermal cells, or by penetrating between the walls of two neighbouring 
cells. Infection exi')eriinents were also successful in the case of flowers and 
fruits, tliough these are not attacked under natural conditions. Seedlings 
planted in infected soil gave first positive results, and subsequently negative 
results at the end of two months; this shows that the fungus in the soil 
was not able to retain its vitality for two months. 

The writer describes in detail the technique of pure cultures, the mor¬ 
phology this fungus in culture as compared to that of its allies, the differ¬ 
ent nutritive media used and the inoculation experiments carried out on 
various host plants by means of suspending motile zoosi>ores of Pft. parasi¬ 
tica (obtained frcin pure cultiues) in distilled water. The results were po¬ 
sitive in the cases of young plants of Solanum tuberosum and of seedlings 
of S.Lycopersicum and 5 . Melongena. The disease remained localised on in¬ 
oculated matme leaves. Poiatu tubers could be inoculated only through 
wounds; tomato fruits could not be inoculated, even when wounded, and 
in no case was there any formation of sporangia. Lilac plants did not take 
the inoculation vigorously. Tw^o species of Oenothera were readily infec¬ 
ted by inoculation, as were y^ung seedlings of Salpiglossis variabilis, Gilia 
nivalis and mixed species, Clarkia elegans, Schizanihus retusa and mixed 
species and Fagopyrum exulentum. About fifty per cent, of Sesamum 
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indic'lim sown in a field where castor was grown the previous year were 
attacked by Phytophthora, and successful cicss inoculations showed that 
the fungus was the same as the castt^r Phyiophthora, Negative results 
were obtained by inocuxoting Opunha Dtllenh, two species of Cereus, 
cacao fruits and apples, Colocasia aniiquonm, Lepidium sativum, Panax, 
tobacco, Cleone sp,, four species of Jasmimm, Phaseolus lunatus and 
Phaseolus vulgaris. 

The infection experiments showed that seme of the plants that were 
susceptible to infection by Ph. omnivora, Ph. onmivora var. Arecae and 
Ph, Faberi can be inoculated also by Ph, parasitica. 

Nevertheless, the study of these fungi in pure cultures showed very 
little in common between them; the latter is distinguished from the others 
especially by the methc d of the development of its sexual organs. On no 
other Phyiophthora except P. Colocasiae has the oogonium been invari¬ 
ably found to originate from within the antheridium, or to atise from a 
separate stalk which penetrates the antheridium and grows through it. 

After establishing Ihe differences between Ph. parasitica and its allied 
species, the writer gives a botanical description of the former. 

1107 Diseases of Rubber, Cacao and Cotton Observed in Southern Nigeria 

in 1912 . — Annual Ripo4 on the AgiuuUutal Department for the Year 1912, pp. 6-9. 

The tui gus flora so far obseivea of economic plai ts iu Southern Ni¬ 
geria is very similar to that of Southern India, Ceylot, Malaya, Java, 
and the E-st gex.erally. The foUowii^g diseases have been recorded by 
Mr. C. O. Farquharson, mycologist of the Agricultural Departmci.t of 
Southern Nigeria, in the course of his tours of inspecUoi^ in thedifiereiut 
districts. 

Rubber Diseases, — Two fm.gi have beer, fom d in the coloi y causing 
decay of the roots of the Para trees {Hevea brasiliensis) ] these are 
Fomes semitostus Berk. {Polyporus lignosus Kbotzsch) aid Hymenochaete 
noxia Beik. The best method of co'utrollii g the first is to get rid of all 
infected material, to treat the soil with quicklime, and to check the 
advai ce of the mycelium by diggii g a circular trench at some distai ce from 
the affected tree. As the fui.gus also grows on the decayii.g bush stumps, it 
is necessary to have these removed. Hymenochaete noxia is easily recogiised 
by the manner in which the mycelium binds together a mass of sai d grains 
and small stox.es to the surface of the roots. The stem disease [Corticium 
salmonicolor B. et Br.) is not ui.common in the Sapele district; trees are 
most commoiJy attacked at the forks and in consequence the whole crown 
very often dies. 

Cacao Diseases. — Hymenochaete noxia Berk, is not rare on roots of 
cacao trees. Q-.e case of Fomes semitostus Berk, was found in the Agege 
district, but so far its occurrei ce on cacao seems to be exceptional. Thecause 
of cacao “ cai ker may still be regarded as a matter of dispute; it has been 
ascribed to two different fm,gi at least: Phyiophthora Faberi Maubl. and 
Spicaria colorans, an imperfect stage of a Nectria, Another fungus which 
produces effects very similar to " canker " has been found on all parts of 
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the plants except the roots and the fruits. This appears to be the most 
serious cacao disease in the Colony ai.d a full desciipticti will be published 
as soon as possible. Brown rot due to Thyridaria tarda Baiicroft, ai.d a dis¬ 
ease caused by Nectria Bainii Massee have both been noted on the pods. 
Pod anthracnose is not uiicoinmou; it may be provisioi ally attributed to 
Colletotrichum theohromicolum Delacroix. 

Cotton Diseases. —Many cottoi* seedlings were attacked by ‘‘sorcshiii’*, 
a disease which does not seem to be due to any specific organism. Ame¬ 
rican cottons are chiefly allected by physiological oiseases, such as red 
rustwhich is characterised by the leaves caily in the season tun ii g a 
reddish purple colour, especially in the spaces between the veins. The 
leaves soon fall off, their fall beiig hastened by the preset ce of fungi. 
This occurs durii g periods of excessive rainfall, whei thescdlis not propcily 
aerated, or through failure of rah fall, ai d the cot oition was most 111crked 
in Agege cottom In a disease ki owit as *‘sheddii g of forms'', the pic 11 
produces more '' forms " thav could mature as bcills ; the r>heddi*i g (’f the? e 
superfluous forms, if excessive,is, however, due to tu suitability of soil. 
Teaf spot of cotLon is of obscure origii'; it is probably cam ed by varialiot s 
in temperature aid humidity. The affected leaves are coveicd with 
greyish brown spots with a dark purple border. In all the cotton districts 
areolate mildew is very common; it is produced by a fungus, Ramularia 
areola Atk., but causes little damage. Other Ci3rptogamic diseovses aie colton 
anthracnose, due to Colletotrichum Gossypii South, bt'll rot cammed by a 
species of Diplodia awd cotton rust which is widespread a; d prc^uced by 
Uredo Gossypii South. 

The native cottons are of two distil ct varieties,the Mcko, a green-seeded 
form, and the i»aked-sceded Ishan variety. Both aie subject to leafcurl", 
a disease which distorts the leaves, the yom ger branches and the upper 
parts of the plant, and restricts floweiing. The discov^eis still under in vcsligc- 
tiou. Another disease almost peculiar to the native cotton o\ d of which 
the origin is not clear is cliaractciised by a blackenii g of Hhc niidiib ai d 
main veins of the leaves and is associated with the pretence of nttmer<»us 
bacteria and a Fusarium. It was 1 ot found on ai y of the Noith American 
cottons, but occurred on Brazilian cotton which bears several bf»taiicjl 
characters suggesting a rclationshii) with the lativc Vearieties. 

1108 - Some Diseases ol the Sweet Pea* — TAUBKNUAns, j. j.aud manns, thos. F, 

(Dept, oi Plant Pathology, Delaware College Experiment Station, Newark, Delaware, 

U, S. A.) in The Gardener's Chronicle, V(A. DIV, No. 1385, pp. 31-25. London, 

July 12, 1913. 

The sweet pea [Lathyrus odoratus) is subject to varhms bacterial and 
fungous diseases, some of which are described and figured in this article. 

The Mosaic Disease. — This diseose is easily recognised by the yellow 
dotting or mottling of the leaves. In varieties with thick leaves, this mot¬ 
tling is associated with curling; when the leaves are thin and delicate, they 
turn yellow and drop prematurely; in very advanced stages, the disease is 
also noticed on the stems. 
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Infected seedlings often outgrow the disease entirely and make a healthy 
new growth at a later period. Badly diseased plants often bear flowers, 
but these occur either on very short peduncles or they have curled and 
distorted petals and the colour of the blossom is faded. All varieties, with the 
exception perh aps of the dwarf varieties, are subj ect to the disease. Other legu¬ 
minous plants which suffer from a similar mosaic affection are Tnfolium pra- 
t&nse and several forage species of Lathyrm. The mosaic disease of the sweet 
pea may be induced artificially by inoculation. Under field conditions 
the green aphids appear to be acti\ e agents in the distribution of the 
malady, while the latter may be reproduced in the laboratory by 
transferring green aphids from infected plants to healthy ones. 

Root Rot caused by Thidavia, —-Chittenden and Massee have suspec¬ 
ted the fungus Thielavia basicola to be the cause of the streak disease of 
the stem. This the writer has shown to be of bacterial origin and related 
to a bacterial disease of the clovers. Plants affected by 1 \ basicola have 
little, orpratically no, root system; they remain very dwarfed and are useless 
for flower production. Healthy seedlings are readily infected by placing 
this fimgus on the root of plants growing in sterile soil. 

Root Rot caused by Rhizoctonia [Corticium vagum), —This fungous 
disease is common to many seedlings, viz. lettuce, tomato, tobacco, pea 
and others. Severely infected plants have scarcely any root system; in less 
infected seedlings, only one or two rootlets may be destroyed. 

Stem or Collar Rot. —This is due to Sclerotinia libertiana; it is usually 
a seedling disease, though it may attack plants of all ages. The same 
fungus causes a drop disease of lettuce and of other plants. Stem-rot 
occurs chiefly in poorly ventilated houses, in over - watered, badly drained 
beds, and in damp places out of doors. The disease spreads very rapidly 
and is soon fatal. Tlie fungus penetrates the collar of the stem and com- 
pletel}^ invades the x^essel of the plants, thus clogging the upward flow of 
the water fjom the roots to the stem. Affected plants first show a 'v^ilting 
of the tip and flagging of the leaves, and iinally the seedlings collapse. S. li- 
bcftiana is a soil organism wliich occasionally causes root trouble on clover. 
It is sometimes introduced with animal manure. 

Pusariuin Wilts or Root Rots.—-These are caused by two distinct 
fungi which produce the same symptoms, namely a wilt and root rot. Seed¬ 
lings are affected when they reach the height of about 8 to 10 inches, when 
they wilt and collapse. The bark or cambium is destroyed by the fungus. 
The rotting seedling becomes a breeding place for flies, which carry the 
spores to healthy plants; rain and running water also distribute the disease. 
These species of Fusarium are as yet undetermined, but more work on 
them is in progress. 

Root Galls {Eel toorms). —^ These swellings are pioduced b}' Hetero-- 
dera radicicola. The disease is a common greenhouse trouble, where it 
attacks roses, violets, carnations, begonias, lettuces, cucumbers and to- 
matos. It is not often met with in the field, and is introduced into the 
greenhouse with infected soil or manure. 
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Bud Drop or Failure to set Blossoms. — The buds appear on appa¬ 
rently healthy plants, but quickly wither and finally fall. The disease re¬ 
sults from the use of a too highly nitrogenous food ration, ])oor in mineral 
elements, especially phosphorus and potassium. The writer successfully 
controlled tliis trouble within a week by the application of ])hosphoric 
acid and sulphate of potash. 

Anthracnose. — A disease due to Glomerdla mfo-mactilans (B.) Sp. 
et Usch., which is sometimes manifested in a wilting and dying of the 
tips; at other times the disease spreads downwards and involves the entire 
branch. On leaves the disease starts as whitish spots which enlarge and 
involve the whole area. At the time of blossoming the fungus attacks the 
peduncle and sometimes the flower bud as well, and causes them to dry 
up. Infected pods shrivel and are covered witl salmon-colour patches. 
C. rufo-maculans also causes the bitter rot of the apple and the ripe rot of 
grapes. Cross-inoculations by vSheldon and Taitbenhaus have definitely 
proved that the fungus can go back from the apple to the sweet pea and 
vice versa, in each case producing the typical symptoms of the disease. 
Anthracnose is of great economic importance. When once introduced into 
a field the disease spreads rapidly, often destroying the whole crop. It may 
attack young seedlings in the greenhouse. In field conditions the disease 
starts abont July i; it is carried over winter on cankered limbs and mum¬ 
mied fruit of diseased apples, or on the diseased pods and seeds of the 
sweet pea, and also in the soil. 

Powdery Mildew. — This disease is very prevalent on greenhouse 
sweet peas and on irrigated fields and low land, or where plants are grown 
too thickly, Usuall}?-, however, in small garden lots, especially if these 
are not watered, the disease is x>'t2LCtically unimportant, as it is usually 
very mild during the active growing season and becomes more abundant 
only when the plants have served their purpose. Massee attributes the 
sweet pea mildew in England to Erysiphe polygonu So far, only the coni- 
dial or oidium stage has been found in the United States, so that the iden¬ 
tity of the fungus there is as yet not definitely established. 

1x09 - Diseases of Raspberry and Loganberry* — Board of AiirUnHure md Fisheries, 

Leaflet No, 269, pp. 3 4-Lonrlon, April 1013. 

During recent years the canes of raspberies and loganberries in Great 
Britain have been observed to suffer to a considerable extent from the 
effects produced by microscopic parasitic fungi, which are stated to be 
yearly extending their range of activity. These fungi have been known for 
more than half a century as parasites on wild roses, brambles, and other 
rosaceous plants, and their rapid recent extension does not imply any 
increased power of parasitism, but is simply due to the larger number of 
suitable host plants grown in juxtaposition. 

Hendefsqnia Rubi Westendorp is responsible for most of the in¬ 
jury caused to raspberries and loganberries. The canes are first attacked, 
infection taking place during the summer. 

The first indication of the presence of the parasite is, as a rule, the 
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appearance of lurid red or ptirplish patches on the young stem; during the 
winter these patches become grey or white owing to the bark having been 
killed. These dead parts of the bark are then thickly scattered over with 
the minute black fruits of the fungus, which contain myriads of colouied 
four - celled spores. When mature these spores escape into the a ir and thos 
that alight on young shoots germinate and enter the tissues, thu s ensurin 
the continuance of the disease in the next season. When several disease, 
patches are present the canes are killed outright during the winter, wherea 
when only one or two afiected areas are present, the cane may survive an 
produce a certain amount of fruit. It is well however, to remove and burn a 
canes even if slightly attacked, as it is only by such means that the diseas 
can be eradicated. Infection mostly takes place at the period of the yea 
when fruit is present, hence spraying cannot be practised unless the frui 
is sacrificed, when Bordeaux mixture should be used. Even in these cir 
cumstances every diseased cane should be cut down the moment it is 
observed. 

Ascochyta pallor Berk, sometimes occurs as a parasite on the stems of 
raspberries, roses and brambles. It forms whitish dead patches studded 
with black dot-like fruits, Treatment should be similar to that suggested 
in the case of Hendersonia Rubi, 

II10 . A Disease of Greengage Trees Caused hy Dermaiella Prunastri Pers. 

— Dowsoisr, W. J. in The New Phyioh^tst., Vol. XII, No 6, pp. zoy-ziO, 3 figs. 

London, June 1913. 

This disease has been observed for some years in the greengage planta¬ 
tions at Willingham and Cottenham near Cambridge. The writer carried 
out his investigations upon it in the Botany School, Cambridge. The dis¬ 
ease attacks branches of all sizes and belonging to old or young trees. The 
dead branches were easily distinguished from healthy ones by the fadt that 
they were covered with Pleurococcus sp. and lichens. The pyerddia and apo- 
thecia of Dermaiella pninasiri occurred chiefly on the distal end of the 
branches, though sometimes they were observed at the base. Much gum was 
produced in the diseased wood. The tissues invaded by the mycelium 
became discoloured and died. The hyphae were most abundant a short 
distance behind the junction of discoloured and healthy tissue. 

The writer gives the synonyms of the fungus, a detailed description 
of the latter, together with a description of the disease and the results of 
field, culture, and inoculation experiments. The results so far may be thus 
summarized: 

i) Dermaiella prunastri l^ers. has been grown in pure culture fromconidia 
and from ascospores. 2) The mycelia arising from both these kinds of spores, 
when growing on nutrient agar and sterilised pieces of greengage wood and 
bark, produced pycnidia after some three weeks' growth. (3) The mycelium 
was found present in all the tissues of the host and particularly in the wood 
and pith. 4) The vessels, tracheids and fibres are not delignified, and the 
hyphae pass from one cell to another by way of the pits. 5) The my- 
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cdiurn advancing up a branch is preceded by gumming in the woody de¬ 
ments. 6) The inoculations of healthy greengage trees with the mycelium 
of Dermaiella prunastri led to infection. 

till - Peridermium Larieisdt Parasite ol Larix europaea in Scotland.— 

BORXHWiCK, A. W. and Wilson, Ma.lcolm in Transactions of the Royal Scottish Arhori- 

cultural Society^ Vol XXVII, Part II, pp. 198-202-f-%. Edinburgh, July 1913. 

The writers found upon some leaves of larch {Larix europea) sent from 
Fersit in Inverness-shiie a fungus which, although not agreeing in all res¬ 
pects with Aecidium {Peridermium) Laricis described by Ellebhan 
{Zeitschr. /. P/lanzenkr,, Bd. IX, 1899, p. 14), differed too slightly from the 
latter to justify the creation of a new species. 

The parasite appeared early in the season and was fully developed on 
leaves when they were about three weeks old ; the branches shed their 
diseased leaves at the end of July. The fungus was almost always found 
on the under surface of the leaves but occasionally it occuried on the 
upper side. 

Coeoma Laricis l^ears a considerable resemblance to the form just des¬ 
cribed as occurring on the larch ; it is however at once distinguished fiom 
Peridermium Laricis by the entire absence of the pseudoperidium, as well 
as by differences in the sculpturing of the spore wall. Coeoma Laricis has 
been shown to be the aecidial stage of six different species of Melampsora 
in which the uredospore and teleutospore stages ocoui on various species 
of Populus and Salix. Klebahn, by infection experiments commenced in 
1896 in the neighbourhood of Hamburg, proved that Peridermium Laricis 
is the aecidial condition of the cryptogam then called Melampsora hetulim, 
but for which he proposed the name Melampsoridium betuhnum, establish¬ 
ing the difference between the two genera as follows: 

Melampsoridium : aecidium of the Peridermium type, uredospore sorus 
with a definite pseudoperidium. 

Melampsora : aecidium of the Coeoma type , uredospore sorus surroun¬ 
ded by capitate hairs, but without a definite pseudoperidium. 

Saccardo {Sylloge Fungorum XXI) records the presence of Peridermium 
Laricis in France and Germany; Arthur and Kern include it in their list of 
Korth American species, for Melampsoridium betuUnum is common in K. 
America, but the stage on the larch has not yet been found in that country. 
Considering the abundance of Melampsoridium betulinum in Scotland it is 
a remarkable fact that Peridermnm Laricis is of such rare occurrence. 
Its resemblance to Coeoma Laricis may however partly explain the absence 
of previous records. It is possible that Melampsoridium betulinum really 
consists of several physiological species and that Peridermium Laricis is 
only one of its aecidial forms; this supposition may explain the absence 
of records from North America. 
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PARASITIC AND OTHER INJURIOUS FLOWERING PLANTS. 

1112 - Broom as one of the Chief Centres of Distribution of Dodder in 
Mountainous Districts. — Modonesj, M. in II ColUvatore, year XIX, No. 18, 
pp. 569-571, I fig. Casalmonferrato, June 3, 1913. 

The writer, basing his observations on his personal experience, draws 
attention to the fact that the solitary broom btlshes which grow on the steep¬ 
est slopes, often act as hosts of dodder, thus disseminating the pest over 
the adjacent plain. He advises careful watching and the burning of all 
infected bushes. 


INSECT PESTS. 

1113 ~ Insect Pests and Oryptogamic Diseases observed in the Barbados and 
West Indies, during 1911 - 12 , - imperial Department of Agriculture for the West 
Indies^ Report on the Botanic Siationt Montserrat, igii-12, pp. 16-17. Barbados, 1913. 

Insect Pests. Maize is liable to few fungoid pests, but is invariably 
attacked by the ** corn ear worm (the larva of Laphygma frugifetda). The 
eggs are laid on the grov^n up plants; the larvae attack first the leaves and 
later the stem of the plant. The first indications of the presence of the 
parasite are shown in the changes taking place in the young unfolded 
leaves. 

Experients have been tried with Paris green in powder and solution, 
alone and mixed with lime, but owing to the scorching of the leaves it is 
of no use. Arsenate of lead has proved the most efiective insecticide for 
this pest. It cannot be applied alone as it scorches the foliage, but mixed 
with four times its weight of lime or used as a solution in water (i in 160). 
The latter method, however, is not so efiective. 

Paris green has also been efiective in dealing with the attacks of the 
'‘Bengal bean caterpillar"' (Thermesia gemmatalis) on Mucum utilis. 
When applied as a mixture with six times its weight of lime it is liable to 
produce scorching of the leaves, but not defoliation. Arsenate of lead in 
similar proportions has no injurious effects. 

On the Cotton plant, Dysdercus mdreae and D, delauneyi have oc¬ 
curred and caused considerable destruction in the plantation during 1911. 

The “cotton flower bud maggotwhich attacks cotton in Antigua, has 
been definitely identified as being Contarinia gossypii. 

Towards the.end of 1911, the “Chaff scale"’ (Parlatoria pergandii) 
was discovered attacking Citrus plants at Grove station, and as it has not 
been observed outside the station it would appear to be a recent introduc¬ 
tion. 

The chief insect attacking the coconut in this island appears to l^e the 
Bourbon scale {Aspidiotus destructor), which is common on the leaves but 
cannot be regarded, as a serious pest. 
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Fungus diseases. Ground Ndt Rust (Urcdo arachidi), Further experi¬ 
ments were tiied with 5 varieties divided into two series, one half sprayed 
with Bordeaux mixture on tw'o occasions. The first application was 
given 27 days after planting before the pustules had appeared, and the se¬ 
cond 32 days later (Sept. 19) when the fructifications had begun to appear. 
All the varieties were attacked, but less disease developed on the sprayed 
plots. The effect of the spraying on the yield of nuts is given below. 


Variety 

Yield in lbs. 

Spra> ed 

Unsprayed 

Carolina Running. 

M 5 

126 

Carolina Running (Small seeded) *. 

81 

93 H 

Gambia... 

108 

122 

Gambia (3 seeded). 

114 

II5 

Spanish. 

84 

58 Yz 


As the i*esults are not consistent, it has not been demonstrated that 
the fungus was in past years responsible for a shortened crop, or that it 
afiected the quality of the nuts in any way. 

Cotton Boll Soft Rot. —• The mycologist suggests that a species of 
Pythium or Phytophthora is the probable cause. 

It is particularly prevalent in damp seasons and damp localities, and 
causes considerable losses. 

1114 - The Argentine Ant (Mdomyrmex humilis Newell, wilmon 

and Barber, T, C. — U. S. Department of A^riculfure, Bureau of Entomolo^,y, Bulletin 
No. X22, pp. 98 -j“ XIII plates-f-13 figs. Washington, June 26, 1913, 

The Argentine Ant is the most injurious of the Formicidae in the Uni¬ 
ted States and the writers believe that its depredations will extend as far 
as S. Califormia and the Gulf States. This paper gives the results of 5 
years experiment at Baton Rouge, I^a., and at New Orleans. 

I. humilis was first noticed at New Orleans in 1891 and has si^read 
with great lapidity until it is now the foremost household pest and extends 
its ravages to the majoiity of crops grown in the South. 

It is indigenous to the Argentine and Brazil and was accidentally 
introduced into Madeira, where it exterminated another ant {PheidoU mega- 
cephala), which was itself an introduced species, and had exterminated the 
native ant before it. Its occurrence has been recorded in Portugal, Capetown 
and Chile, It has thus established itself as a nuisance in four continents, 
and owing to its dissemination through the ordinary channels of commerce, 
it is reasonable to expect that it will eventually invade all the semitropical 
countries of the globe. There is every reason to believe that it was intro- 
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duced into New Orleans by the coffee ships from Brazil and that it has 
spend by means of the railroads and driftwood. It is not definitely 
known at what altitude this insect is unable to thrive, but it is safe to 
assume that it could not extend its ravages beyond the minimum isotherm 
of zero. 

Under natural conditions the rate of dispersal of these ants is very 
slow, some few bundled yards a year, but when food is plentiful (such as 
secretions of aphides or scale insects) nothing short of running water will 
stop them. 

Of the means of dispersal there is no doubt that floating drift wood and 
the transportation of fi eight are the most important, and that the nuptial 
flight of the queens takes no part at all, owing to their inability to rear 
the grubs. 

Up to the present it has attracted most attention as a household pest. 
During the rainy season, or when their natural diet is scarce, they in¬ 
vade the houses in myriads and almost drive the occupants to distraction. 

The damage to plant life is due chiefy to the protective care which they 
bestow on scale insects and plant lice, and to their attacks on blossoms in 
pursuit of nectar. Owing to its fondness for the sugar cane mealy bug 
{Pseudococcus calceolariae) it is almost impossible to clieck the ravages of 
this bug where the ant is present. 

In cotton plantations and com fields the occuirence of this ant is 
responsible for large increase in the swarms of aphides and lice. 

It is a veritable plague among honey bees and poultr}^ so that bee¬ 
keeping and chicken rearing become impossible. 

The only substance that has been found to protect sitting hens is 
zer oleum powder, liberally sprinkled in the nest and among the hen*s 
feathers from time to time during the brooding period. 

Another form of injury is due to the destruction of beneficial native 
^ecies of ants, such as the '‘fire ant*' {Solenopsis geminata) which destroys 
larvae of boll wee^’ils. Lastly, it may also be an important agent in the 
spread of disease in unsanitary districts. 

The only activities of this ant that can be considered at all beneficial 
are concerned with the destruction of bed bugs, "chiggers** or so-called "red 
bugs *' and the sorghum midge. 

The writers give detailed descriptions of the species, methods of studjL 
life history, colonies, habits, accounts of the symbiosis with other insects, 
the methods of their attack and repression. 

Eggs are laid at all seasons of the year, but chiefly in summer. One 
queen was obser\’’ed to deposit eggs at the rate of 30 per day, but suspended 
oviposition for several days at a time. The period of incubation varies from 
12 to 55 days according to the temperature, the duration of the larval 
stage from ii to 61 days. The pupal stage varies according to the sex, 
males requiring from 19 % to 28 days, workers from 12 ^ to 25 days and 
the queens 3 01 4 weeks. Thus it requires from 33 to 141 days, or an average 
of 74 days, for the complete development of an individual. 
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Of the three adult forms, the worker is the smallest (from 2.25 to 2.75 
mm.) and lives from 10 to 12 months. The male varies in size from 
2.8 to 3 mm., is winged and lives in the spring or (in limited number) in the 
autumn. The queen measures from 4.5 to 6 mm. and lives for several years. 
She is winged before fertilisaticm, but loses the wings afterwards. 

The ants facilitate the multiplication of scale insects and aphides by 
constructing shelters of earth to protect them against adverse atmospheric 
conditions and parasites. 

An invasion of these ants into a plantation is always accompanied by 
a renewal of the attacks of scale insects in sugar cane plantations and oran¬ 
geries. The species of apliides and scale insects most favoured by these 
ants are given in the following list. 

On bamboos: Asterolecanium bambusae Bdv., Odonaspis secreta Ckll., Odonaspis imisifcUa Green. 
On banana : Coccus hesperidum ly., Chrysomphalus aonidum ly. 

On cotton: Aphis sossypii Glov. 

On com: Undetermined aphis (piobably Aphis maydis Bitch). 

On figs: Psendococcus din Risso, Lccaniodiaspis sp., Aspidiotus camelliac Sign. 

On hickory, elm, htickbcrry and various shade trees *. Pscudococcus sp., Ceroplasfes cirripedi- 
forwis Coinst., Ceroplasies floridcnsts Comst., Chionaspis lon':,iloba Cooley, Chionaspis amc- 
ricana Johnson. 

On magnolias: Neolecanium coniupayvum Thro., Aspidiotus camelliae Sign., Tottmcyella iurciida 
Ckll. 

On mulberries: ChysomphaUts ienebricosus Comst. 

On oaks; Kemes rfalliformis Riley, Eulecanium caryae Fitch., Eulecanium quercifex Filch, 
various apliidids. 

On orange: Coccus hesperidum Iy> Purlatoria periandn Corns!., Lepidosaphes beckii Newm., 
Lepidosaphes ^J,lovarii Pack., Chrysomphalus aonidum ly., Aphis %o$sypii Glov., also the 
\7hile fiy, AUyrodes citri R. and II. 

On palms and otluT ornamentals : Coccus hesperidum ly., Eucalymnalus tassellafus Sign., Aspi’ 
diotus IcUaniac vS'gn., Aspidiotus hedcrae V.ill., Chrysomphalus dictyospermi Mcrg. 

On peach, p(‘ar, nn>l other fruits: Aspidiotus pcrniciosus Coras!., Aulacaspis penfa'.ona Targ., 
various apliidids. 

On perfeimmous : Cavplastcs cimpediformis Cnin^A,, Eulecanium corni Bouche, Pulvinaria viiis 

ly. 

On strawberry: Aphis forbesi W(*<*d. 

On sugar c<in<»: Pseudococcus calccolariae Mask,, Aphis 'lOssypH Glov. 

On sweet gum : Cryplophyllaspis liquidambaris Kotinslky. 

On various shrubs : Coccus hesperidum ly., Saissetia okae Bern., Pulvinaria cupnniae O^.tAspi^ 
diotus lataniae Sign., Chrysomphalus aonidum ly. 

On wijlows: Eulecamim nv^rofasciatum Perg., Pscudococcus sp., (near citri), Chionsaspis 
$aUcis-ni\rae Walsh, Aspidiotus /)i?mto 5 i*sComst., various undeterminedaph'.dids. 

An interesting factor concerned with the remarkable increase of scales 
and aphis which invariably accompanies infestation by this ant is the persis¬ 
tency with which the ants drive away the ladybirds which attempt to prey 
upon the insects fostered by them and it is extremely rare that a ladybird 
can be found at all on the infested trees. 

The Argentine ant is destructive of nearly all other forms of insect life, 
any jiusect which it is able to hold in its jaws being suitable prey. 
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The natural enemies of this ant are remarkably few. Their destruction 
has been recorded by cockroaches {Thyrsocera cineta), spiders {Theridium 
tefidarium), birds (English sparrow and yellow hammer) and parasitic 
mites [Pediciiloides veniyicosus), but none of these are sufficiently effective 
to be of any economic importance. Experiments in the cryptogamic pa¬ 
rasites {Sj>orotnckum globuUfemm, Bacillus larvae) have also given negative 
results. 

Methods of repression, — The only elective methods are those based 
on the actual destruction of the ants themselves, and these efforts must 
be directed against the queen ants as the progenitors of the race. As never 
more than 10 per cent, of the workers are required for foraging, their des¬ 
truction does not seriously affect the rate of increase of the colony. Repel¬ 
lents are only of use in protecting food stuffs. As the result of numerous 
experiments, the use of running water and zenoleum powder have been found 
most effective. Coal-tar, pine-tar, tobacco dust and sulphur were found to 
be ineffective. Crude petroleum of all liquids was found to be most repellent. 

Ant tape ’’ soaked in corrosive sublimate is very effective in isolating 
tables and furniture generally. Cyanide used either as solution or fumi¬ 
gant was useless, but injections of carbon bisulphide gave good results. 
The writers also experimented with poisoned foods in the hope of finding 
a substance that would be included in the diet of the colon3^ A paste of i part 
arsenate of lead and 2 parts honey, and a solution of 0.25 gm. white arsenic 
and 20 grams sugar in 100 c. c. of water proved effective in destroying 
portions of the colony and in driving the remainder away from the vicinity. 

Various devices have been constructed for preventing the invasion^ of 
bee hives by this pest, but on a commercial scale the cost is so prohibitive 
that the wisest course is to remove the apiary to an uninfected locality. 

In orangeries ant ditches” are constructed and supplied by pumps. 
Divided bridges with a 2 inch cleft through the middle are used to prevent 
the passage of the ants. 

Flooding the ground and driving the ants to certain restricted areas 
has been successfullj^ resorted to. 

Winter trap boxes containing decaying vegetable matter are useful in 
collecting the colonies in winter, but clean surface weeding is essential to 
trapping all the colonies. Carbon bisulphide is used to destroy the colo¬ 
nies in the boxes. 

A bibliography of 4 works is appended. 

1115 - Rice Water Weevil (Lissorhoptas simplex). — tucker, e. s. (Associate 

Entomologist, Louisiana Agricultural Experiment Station, Baton Rouge) in The Rice 

Joicmal and Southern Farmer, Vol, XVI, No. P- 2. Crowley, I^uisiaua, July 19 13 ' 

This insect is the most serious pest of the rice crops in the Southern 
States. The adult appears only at right and is attracted in swarms by 
a bright light. 

The writer has found dead specimens in Honduras rice and concludes 
that the weevils are not a menace to stored grain, but that they seek refuge 
on the sheaves of harvested rice in the filed and find their way through 
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the thresher with the grains. He has found as many as 3 dead weevils in 
a sample of rice weighing 15 ounces, and the stock was of the previous sea¬ 
son's han^est, 

1116 - Observations on Pseudococcus bakeri Esssig (*‘The Walnut Mealy 

Bug Vaile, R. S. m The Monthly BnUeiin of ihi State Commission of BorHiuh 

tm, Vol II, No. 6, p. 554. SacTtimeuLo, California, June 1913. 

In December 1910 Essig desciibed a new species of mealy bug and 
identified it as Pseudococcus hakcri. Since then he has obseived the follow¬ 
ing host plants: walnut, apple, pear, orange, lemon, pomelo, elder, cotton¬ 
wood, black walnut, nightshade and a few ornamental shrubs. On the elder 
and nightshade it appears to live primarily on the roots, and numerous 
solanum bushes have been found with the roots tliickly covered with all 
the stages from eggs to mature adults. This is also true of elder, but it has 
not been observed on the roots of citrus or other fiuifc trees. 

The life hist01 y appeals to he much the same as that of P. citri, 
except that the egg masses are much looser and the number ol eggs laid 
per female is less. 

The average number of eggs pei mass of P. citri is 274, vrhilst that 
of P. lakeri is about 67. Considering the lower fertility of tlie eggs of P. 
hakeri (10 to 20 % infertile) it does not seem probable that it will ever be 
classed as a damaging insect, and it seems to require no additional control 
measure. The wiiter suspects the presence of egg parasites, though up to 
the present it has not been demonstrated. 

Carbolic acid emulsion and other sprays are eflective against both 
species of Pseudococcus ; fumigation is more ej 65 cient against P. bakeri than 
against P. cUri. 

1117 - Sweet-Corn as a Culture-Trap for//e//of Aw obsoleta Httbn. (^‘Cornworm”). 

— Cook, A. J. in The Monthly Bulletin of the State Commission of BorticuUuref 

Vol. II, No, 6, p. 555. Sacramento, Calilomia, June 1913. 

Known variously as the “corn worm", “corn ear worm", "tomato 
worm " and“ cotton boll woxm"> it has a decided preference for sweet-corn. 
This fact may be of great use to the tomato grower, for by planting a row 
of corn in place of every tenth row of tomatoes the moth is attracted 
from the less inviting tomato plants. Dusting or spraying with lead arse¬ 
nate will save the com; on a small scale it may be saved by hand picking, 

ni8 - Arsenate of Lead as an Insecticide against the Tobacco Hornwoms. — 

Horoan, a. C. and Parman, D. C. —■ O'. S. Dept, of Agriculture^ Bureau of Entomology $ 

Circular No. 173, pp. 10. Washington, 1913. 

The results of 5 years' experiments conducted by the Bureau of Entomo¬ 
logy in Tennessee, Kentucky and adjoingiug States. The former method of 
handworming having become too expensive has been replaced by the use of 
arsenate of lead as an insecticide. Paris green has been tried, but owing 
to damage by scorching of leaves and weakening of the leaf-stalk its use 
had to be abandoned. Arsenate of lead can be applied at any stage of 
growth, does not damage injured leaves and causes no irritation to the 
operator. 
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In applying arsenate of lead to tobacco plants it is necessary to mix 
it with some carrier to ensure even and thorough distribution. The best 
carrier for this purpose has been found to be finely siitedfreslily burnt wood 
ashes, an equal bulk of the ashes being used. 

The arsenate should be of the di-plumbic form, as it contains a greater 
percentage of arsenic acid. The applications should be made when the dew 
is on the plants. For young plants an application of 3 % lbs of arse¬ 
nate of lead per acre is sufficient, whilst full-grown plants require not less 
than 3 lbs. per acre. If spraying is adopted, a solution of 3 to 4 lbs. of ar¬ 
senate in 100 gallons of water is required. 

1119 ■“ Insects injurious to Cotton in Burma. - SmoFF,K.iD.-^DAp(Miment ofAgn- 
culiurt^ Buma^ Bulletin No. 8, 1912, pp. 40 4- plates. Rangoon, 1913. 

All efforts to introduce superior types of foreign cotton have hitherto 
proved abortive, and no variety is reported to have become established. 
At Mandalay almost all the plots of exotic cottons were found to be hot¬ 
beds of destructive insects. Local varieties suffer periodically from attacks 
of aphis {Bya), chafers {Fodigamg), and crickets {Payit), especially when 
young, but as a rule the plants ate healthy and free from disease. 

The following list contains the varieties observed at the experimental 
station at Mandalay and during a tour of inspection in the cotton districts 
of Sagaing, Lower Chindwin and Myingyan (1908). The writer gives for 
each variety the indigenous name, a detailed description to accompany 
the figures, and the methods of combatting the pests. 


Earias fc^a StoU., E. insulana Boisd, 
GeHetMa gossypiella Satind. 

SyUpta derOt^ata Fabr. 

Diacrisia obliqm Wlk. 

Dysdercus cingulatns Fabr. 

Oxycaramts Icetus Kirby. 

Aphis gossypii Glov.? 

Fam. Jassidae. 

Cerococcus Uhisci Green. 

Two specieb not identified, 

Acridittm mu inoswn Bnrm. 
Brachytripes achatinus StoU and Lto- 
gryllus Hmaculatus De G. 

Species not identified. 

Zeuzera sp. and Alddes sp. 


(«The Spotted Boll Worm») (i). 

(«The Pink Boll Worm#) (l). 

(« The Cotton I^caf Roller ») (i). 

(«The Hairy Caterpillar t) {2) {3). 
(«Thc Red Bugi) (i). 

(«c The Bu-sky Bugv (i), 

{«Thc Aphis») (i). 

(«The Beat Hopper*) (i). 

(a The Brown Coccid») (i). 

(«The Mealy Bugs ») (2). 

(«The Black Spotted Grasshopper») (2). 

(« Field Crickets ») {2). 

(« Chafer Grub ») (3). 

(«Borers») (3)* 


(1) Attacks indigenous as well as exotic cotton, but causes more damage to the latter. 

(2) Attacks several plants, amongst them, cotton. 

{3) Do not cause serious damage. 


1120 - The Spotted Beet Webworm (Hymenia. perspectalis Httbnj. — 

Chittenden, F. H. — U. S. Depmimani of A^ncuUme, Bureau of Entomology, Bulletin 
No 12;, Part I, pp. 11+figs- Washington, May 31, I 9 i 3 * 

The author recorded the spotted beet worm in the District of Columbia 
in 1905 and again in 1912 without the insect having made an appearance in 
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the interval. In 1912 it caused great damage to the sugar beets and 
various ornamental plants in gardens and glass he uses. It is pro¬ 
bably of Alrican origin, and tlK^ugh not km wn in Eurc^pe it will probably 
in time beceme cc smc>p< litan. As a pest it has been observed only at 
Biocklyn, N, Y, and Washington, D. C. 

The larvae are nocturnal in habits and conceal themselves alDoutthe 
bases of the plants near the roots and under portions of leaves or petioles 
resting on the ground. When full grown they are green in colour and about 
10 mm. in length. Before pupating they tmn pale and yellowish. The 
coccon is frrmed cn the plant or cn the ground, and is covered with more or 
less webbing with occasionally a black excrement. 

The larvae have been found on on.amental plants such as Telantheta 
versicolor £ nd Andresine Undeni. 

If has been kund ass( ciated with othei insects, namely the yellow- 
recked flea beetle (Disonycha ntellicollis Say), the spinach flea bettle {Disony- 
chaxanihomeloenaDolen) and the Hawaiian beet webworm {Hymenia jascialis 
Crown). Amongst the natural enemies of this pest are the larvae of the 
spined soldier bug '' {Pudisus maculiveniris Say) and a small braconid 
{Hemiteles sp.). 

The clcsely related species, Hymenia fascialis, has several parasites,and 
it is very probable that further study and obseivation will find other natu¬ 
ral enemies. As a check on the spread of this pest, si)raying with Paris 
green at the rate of 2lbs. in 100 gals, of water or a mixture of nicotine sul¬ 
phate loz., whale oil soap 40Z. in 4 gallons of water is recommended. Early 
ploughing in the autumn and a rotation of crops resistant to its attack 
should be i 3 ractised. 

1121 - *‘The Striped Beet Caterpillar*^ (Mamesira afr//o///^. — maksh,’ h. o. 

U. S. Dcpatlmml of A.ncuUure, Biifeari of Enlomvlo'iy, Btillcltn No. 127, Part II, 

pp. 18 figs. Washingtoii, 1913. 

The writer has observed lliis insect in the Arkansas valley during por¬ 
tions of foua- years, occurring on sugar beets and lambsquarter {Cheno- 
'podium album). 

The larvae attack the leaves, causing defoliation, from which the plants 
recover provided the crowns have ncit been attacked. Three generations 
have been noticed in the Arkansas valley. The moths make their first 
appearance in May and dejxisit eggs, producing a generation in the first 
half of July. The July generation produces eggs which become moths 
at the end of August and the third generation larvae mature late, pro¬ 
ducing pupae which live through the winter in the soil. A single female 
produces about 500 eggs. 

Preventive measures. —» Cultivation of the land after harvest breaks 
open the cells and exposes the pupae to injury from weather and other 
causes. 

There are several piedaceous insects which feed on Mamesira larvae, 
viz. Microdus inedius Cress., Meteorus sp., Phorocera claripennis Macq., 
Perilloides Uoculata Fab., and Phidippus coloradensis ThorelL 
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Spraying experiments have been conducted and Paris green proved 
most effective. The following formula is recommended: 

Pans green.. 3 lbs. 

Whale oil soap. 6 11 >. 

Water . .100 gallons. 

This should be applied with a field sprayer at the late of 75 to 100 gal¬ 
lons per acre. 

1122 - The Red Spider on Hops in the Sacramento Valley, California.-- p^kker, 

William B., — U, S. Dept, of A.'ftcultut'ej Bunau of Entomology, Bulleim No. 117, 

pp. 41 4 “ figs. Wabhington, May 1913. 

This is an account of 18 months’ observation and experiment on the 
red spider {J'etranychus himaculatus Harvey) in the hop districts of the 
Sacramento valley. 

Life history — The eggs are deposited singly and loosely amongst the 
webs and upon the underside of the leaves. From 10 to 450 may be found 
on a single leaf. The period of incubation varies from 4 % to 10 days 
according to the state of the weather, and the period of maturity from 8 
to 16 days. Sexual diflEerentiation takes place after the second moult, but 
copulation does not take place until after the third. Parthenogenesis has 
been observed to take place, the bulk of such offspring being males. 

The mites live on the underside of the leaves protected by their webs, 
and gradually migrate from the lovrer leaves as they become damaged, 
to the higher portions of the vines. They do not hibernate on their hosts, 
but upon violets, mallow {Malva passiflora) and morning glory [Ipomaea), 

Experiments showed that the average female mite can travel over 
211 ft. of leaf surface in 10 hours and from 10 to 60 ft. over soil according 
to the texture. The writer has observed this mite to be almost omni¬ 
vorous with regard to its host plants, and gives a list of 43 greenhouse and 
ornamental plants, 41 field plants, shrubs and trees, and 19 herbaceous plants 
occurring near hopfields, all of which this mite has been found to attack. 
From the wide range of plants in this list it seems probable that this pest 
is able to tlirive on any form of vegetation in which the pubescence of the 
underside of the leaves is not so heavy or luxuriant as to prevent direct 
attack on the leaf tissue. 

The first symptoms of attack are the appearance ot yellow spots on 
the leaves. As the mites increase in number the leaves become more'' speck- 
led'*, turn yellowish, dry up and fall to the ground. The decrease in the 
vitality of the vine results in a premature ripening of the hop cones, 
decreased yield, and w’eakening of the roots. The male vines appear to 
suffer more severely than the female and are sometimes entirely defoliated. 

Several insects have been observed pre5dng upon the red spiders, 
but not in sufficient number to have much effect on the inlectation. The 
most numerous insect was a small anthocorid bug (Triphleps tristicolor 
White). Certain small ladybirds have also been observed. 
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For preventive measure the writer has found that the cheapest and most 
convenient insecticide is flour paste {8-100) or a combination of lime-sulphur 
36Q Baume (i-ioo) and flour paste (4-100). It is essential that the vines 
be thorougUy sprayed. These mites are not affected by any form of dry 
sulphur. Stripping the vines and l)urning the leaves is an e-xcellent mea¬ 
sure, but not reliable as a complete control. When the mites ha^e reached 
above the point of stripping, spra3dng operation should be commenced 
immediately after stripping. A second spra3dng is also necessary 7 or 
10 days later. 

The cost of spraying the different liquids with a machine of 2 acres 
per day capacity works out as follows: 


Cost pet acre 

Stripping the vineb. to <)i 

Spraying twice, each 300 gallons, with ilourpaste (8%) ... 3-5 

Spraying twjce, each 500 gallons... 3 is 

Spraying twice, each 300 gallons, with mixture of lime sul¬ 
phur (10 %) and flourpaste (i %). 3 3 s 

Spraying twice with same mixture, using 500 gallons ... 37s 

Experiments with flour paste (8 % to 10 %) show that it is very effec¬ 
tive in fixing the mites to the leaves, but as it has no effect ou the eggs a 
second application is necessary. It is also quite harmless to the folioge 
and blossoms and does not interfere with the fertilisation o[ the cones. 

It is useful against all attacks of red spider except on sweet peas, 
carnations, green house roses and plants having a heavy xmbcscence on the 
leaves. 

The leaves of carnations and greenhouse roses are too smooth for the 
flour paste to adhere and the old method of washing with the garden hose 
remains the best method in this case. 

Appended is a bibliography of 27 works, 

1123 - A New Fruit and Truck Crop VBSt*\{Irbisia brachyceras tJhler).- 

VosLER, E. J. in The Monthly B% 4 hUn of fhe State Commission of Hortimltme, Vol. Xt, 

No. 6, pp. 551-553. Sacramento, California, June X913. 

This pest was reported as a small black plant bug damaging the fruit 
of peaches and garden crops generally. Weeds of uncultivated land and 
garden vegetables, especially radishes and rhubarb, were found attacked. 
The absence of eggs and immature stages led to the conclusion that the in* 
sects had emigrated in search of food from other host plants that had been 
exhausted. 

Owing to the large area of distribution, contact poisons would be use¬ 
less and the writer recommended a good repellent such as Bordeaux mixture 
in place of an insecticide. 

This capsid pest has been identified by Van Buzee as Trbisia hrachyce- 
fm tJhler, which was redescribed as Capsus solani by Heideman. 
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1124 - The Occurrence of Woolly A^his (Schizoneura lanigera) in the Core 
of Apples. — Hewitt, Thomas R. in Journal of Economic Bwh y, Vol 8, No. 2, 
pp. 95 - 9 ^>-hi fig. Eondon, July 1913. 

In January the wliter had occasion to examine some apples Newton 
Pippinreceived from California by a Dublin iruit merchant. There 
was no external symptom of disease except for a slight mildewy appearance 
of the eye, but on cutting them in two, the cores w’-eie found to contain 
aphids which in three cases were alive. There was little damage done to 
the fruit, beyond a small channel connecting the eye with the core. In 
one apple the seeds were damaged, but in no case was the flesh injured. 
The generation of the species in the Schizoneura is canied on chiefly 
by parthen^ genetic females which hibernate on roots or in cracks in the 
bark dm'ing the winter months. 

The specimens found in the imported apples weie feund t(^ be adult 
females and larvae in different stages of development. This occurrence in 
the fruits is thus of considerable economic impoitance, for the importation 
of such infested apples affords the aphid an oppoitunity oi gaining an en¬ 
trance and establishing itself in fresh orchards in this country. 

Another means of hibernation has been shewn by E. M. Patch, who 
has proved that S. americana of the elm and S. lanigera of the apple are 
identical. She claims that the woolly aphis of the apple liibernates in the 
rough bark of the elm, which is the normal host plant oi the sexual biood. 
Eggs are laid in the elm bark and give rise to virgin '‘stem mothers'", 
which give birth tcj a second generation of wingless females. The off¬ 
spring of these are the third generation, which acquire wings and migrate 
in the spring. 

It is evident that the occurrence of a sexual l)rood in the apple is un¬ 
common, but there is considerable uncertainty as to the identity of S. 
ulmi and S. amencana. It would be interesting to know what genetic rela¬ 
tionship exists bet^veen S. ulmi and S. lanigera, and if the migration wiiich 
is known to take place in summer is to the elm or to other apple tiees as 
generally believed. 

1125 - Collembola damaging Pine Trees. — colltnge, w. e. in journal of Economic 
Biology, Vol. 8, No. 2, p. 99. lyondon, July i, 1913. 

Several species of Collembola have been knuwn to be injuric us to vari¬ 
ous species of roots and flowering jilants and to act as caiiicrs of fungus 
^ores. 

The writei has recently examined some diseased shoots oi Pimis syl- 
vestris and found that the damaged buds contained 5 or 6 specimens of a 
CoUembolan which Prof. Caipenter identified as Seira nigrom&ailata. 

The insect appears to be attracted by a resinous gum, and as the leal 
bud opens, makes its way to the bases of the young leaves, causing the leaves 
to turn yellow and ultimately fall away. Sometimes the damage is only 
partial, but mostly the new buds are completely ruined. 

As a preventative the scattering of napthaline round the base of the 
stem, or smearing with a sticky material in the autumn is recommended. 
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FIRST PART. 

ORIGINAL ARTICLES 


The Present State of Agricultural Education in Austria 

by 

Prof. Ernst Vitai,, 

Director of the Francisco-Josephinum t A^HcuUuml Institute at Modlmo,. 


In Atistria, or rather in the countries represented in the Austrian 
Parliament (Cisleithania), agricultural education is imparted in technical 
agricultural schools and by travelling lecturers. These two forms of tuition 
are not sharply distinguished from each other, for often the teaching stafE 
of the schools act as travelling lecturers, while some of the latter hold 
courses which resemble those given in the schools, differing from them only 
in being of shorter duration. 

A. — Technical AoRicimTURAn Schools. 

These schools date back to the eighteenth century. The first of them were 
started on the initiative of private persons, some of whom were large land- 
owners who had recognized the necessity of technical agricultural instruction. 
With the development of agricultural cooperation, the cooperatives (even 
some of the smaller ones) founded schools of agriculture. Esi^ecially 
after tire sixties, this movement became very active and most of the agri¬ 
cultural schools in Austria owe their origin to private initiative, chiefly 
that of agricultural associations. 

At first some uncertainty prevailed as to the objects and extent of 
the new schols; only later, in the seventies, did they begin to differentiate 
according to their several aims. As soon as a Ministry for Agriculture was 
created in Austria (in 1868) it took an especial interest in agricultural edu¬ 
cation. After consultation with the most competent persons and institu¬ 
tions the Ministry issued a series of decrees with the object of giving a first 
oiganization to agricultural education. 
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To that period is due the present distinction of higher, medium and 
lower agricultural schools. This sharp distinction distinguishes the Austrian 
agricultural school system from that of most countries, in only a very few of 
which this systematic graduation from the highest to the lowest schools 
has been adopted. 

r. Higher agncuLtural cducahon. —- In Austria those institutes which 
give the highest scientific instruction in all the branches of agricultmre, and 
which admit only those pupils who possess a good general preparation and 
the leaving certificate (JMittelschulmatura) of medium schools, are considered 
as agricultural colleges. 

The subjects taught are not only the purely technical ones, but comprise 
also all those scientific subjects which concur in maldng up a higher culture. 
The course has a duration of four years and gives the necessary knowledge 
for managing large estates and for teaching in colleges and medium schools, 
as well as for scientific research work in agriculture; it also enables students 
of other professions to gain useful knowledge concerning the cultivation of 
the soil. At the end of the course there are three State examinations (Staats- 
priifungen) to be passed. Besides this the students may obtain the acade¬ 
mical degree of doctor in agriculture (Doktor der Bodenkultur) on present¬ 
ing a thesis and submitting to severe examinations. 

At present the following colleges exist in Austria: 

1. Vienna (Hochschule fiir Bodeiikultur), consisting of three sections: 
agricultme, forestry and rural engineering ; tuition is imparted in German. 

2. Krakau, the agricultural section of the University of Krakau, in which 
teaching is in Polish. 

3. Prague, at the Bohemian University, in which Czech is the language 
used. 

All these three colleges are tmder the Ministry of Instruction. 

Besides these completely equipped colleges there axe also agriculttual 
chairs at the following technical colleges: Vienna (German), Graz (Gernian) 
Prague (German and Bohemian), Briinn (German and Bohemian) and hem- 
berg (Polish). The object of these chairs is to complete the instruction of 
the students of the technical colleges, especially of the engineering sections. 

2. Agricultural Academies. — At first, besides the higher education in 
agriculture, there were only the medium and lower schools. Towards the 
end of last century an intermediate school has been introduced between 
the higher and the medium schools ; it is called the agricultural academy 
and imparts instruction as in the colleges, from which it differs in that the 
course lasts two years, or if desired three years, instead of four. The aca¬ 
demy admits pupils from the medium schools of general culture and also 
from agricultural medium schools. 

There are at the present time three agricultural academies, which are 
regional institutions, and Hke all the following agricultural schools are under 
the control of the Ministry of Agriculture. 

, While the Colleges do not possess any farm attached to them, or only 
an experimental one, the agricultural academies have large farms for experi- 
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mental and educational pui poses, and tLey give their students the theor¬ 
etical and practical knowledge required for the management of large estates, 

3. Medium Agyicultiirul Ediicahon. — The students wIk^ have been 
through the agricultural medium schools are also capable oi managing 
large and modelate-sized estates, and the^' can, as well as those from the 
academies, on conforming to the regulations, become teachers in the lov\^er 
agricultural schools. These medium agricultural schools are open to all who 
have passed the lower four classes of a middle school for general cultuie or 
all the classes of a secondary school (Biirgerschule). 

Instruction in these schools is chiefly theoretical, but wheie possible 
practical tuition is also given, as almost all of them dispose of a completely 
equipped school farm. Students who have obtained their diploma may, 
upon passing an examination before a commission in the })resence 01 a 
Government official, be admitted as one-yeai volunteers in the amiy. 

There are at present in Austria nine medium agricuituraJ schoc>ls; ii 
four of these German is spoken, in four Bohemian and in one Polish, With 
only one exception they are legional institutions. Theie are, besides, two 
special schools, one of which is the Klosterneubuig higher school for vine and 
fruit glowing, wliich is a State institution, and the other the horticultural 
school at Eisgrub, a private institution, but siibventitnecl by the State 
and officiall5’' recognized. 

4, Elementary Agricultural Education. — The number of lower agiioul- 
tural schools is much greater than that of the above-mentioned schools. 
Their object is the spread of agricultural knowledge among the peasant popu¬ 
lation. At first there were only elementary agricultural schools for boys. 
Eater ouch weie opened aLo for girL. 

In seme schools for boys the course is a tu^o-years one (Aokerbauschule), 
in others its duration is only of one or two winter hall-years (Winterschulen), 

The first are the oldest, and they leceive pupils who possess the general 
education that is given in the piimary shools (Volksschulen) ; theoretical 
and practical instruction (the latter on the school farm) are given. The ob¬ 
ject of these schools is to form a class of better educated peasants and also 
overseers and foremen foi large estates. 

The number of these schools is forty-tw(>, of which thirteen are German, 
fourteen Bohemian, seven Polish, two Slovenian, two Italian and four 
bilingual. 

The number of agricultural winter schools is constantly increasing, and 
among the schools for the peasantry they have proved to be the best. As 
these winter schools are (>peu <mly during the five or six months of the worst 
season and as but few of them possess a school farm, the instruction given is 
mostly theoretical and includes subjects of general education as well as agri¬ 
culture. The commencement of the coiuses is regulated according to the 
climatic conditions of the locality. In most of the winter schools a second 
winter course follows the first, so that in reality the course covers ten to twelve 
months. 

In genera] such good results have been obtained with the two-course 
winter schools that at present the tendency is to found two-course winter 
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schools and to convert into such the one-course schools. For admittance to 
them the pupils must possess the elementary knowledge given by primary 
schools. The pupils work during the summer, between the two courses, on 
their fathers* farms; with the present scarcity of rural labour this is a great 
advantage. After having frequented these schools they generally remain on 
their parents* farm, in the improvement of which they use the acquired know¬ 
ledge, and at the same time set an example to their neighbours. 

In 1913 there were 91 winter schools ; some are regional, others associa¬ 
tion or private institutions. There are, besides, some schools which are simi¬ 
larly organized, but which devote themselves to some special branch such 
as vine-growing or market gardening. 

Such special branches are also treated in some lower schools in a one- 
years* course lasting ten or twelve months or less. Their object is to improve 
pupils in market gardening, fruit or vine growing, in the cultivation of flax 
or hops or meadows, and in dair3dng or other special branches of agriculture; 
consequently they have been founded where these particular forms of farm¬ 
ing are prevalent. Their number is now 24. 

5. Agricultural Instruction for Girls. — In the nineties the opinion began 
to gain grouhd that instruction limited only to boys was not suflicient, 
because in farming in general, and especially in some branches, the influence 
of the women in the family is very great. Thus the necessity of providing 
technical instruction for women also was recognized and the first house¬ 
keeping schools were founded with the object of teaching farmers* daughters 
the domestic management of a farm house, together with some notions of 
agriculture. These schools are not all of them organized on the same lines. 
There is one housekeeping school which bears the title of agricultural 
school for girls. In order to be admitted to it a fairly good preparation is 
demanded, such as is given by the secondary schools (Biirgerschule), 
training schools for teachers or liigh schools. Besides housekeeping it 
teaches agriculture systematically, the curriculmn being about the same as 
in the practical schools of agriculture (Ackerbauschulen), s^ that the girls 
on lea\’ing the school are not only qualified to manage a large farm house¬ 
hold, but can also act as assistants on a farm or teach in agricultural 
housekeeping schools. 

The other agricultural housekeeping schools, which demand avS prepara¬ 
tion for admission only the knowledge acquired in the elementary schorfls, 
are divided into those whose course extends over a whole year and those in 
which it is limited to five or six months. 

Besides the above, there are also the so-called summer housekeeping 
schools attached to the agricultural winter schools. They have the same ob¬ 
jects in view as the housekeeping schools and a similar curiiculum, but they 
differ chiefly in the shorter duration of instruction (three to five mouths) as 
well as in the time of year during wliich they are open, generally from 
April I. 

The most important data on the agricultural schools as they were 
during the scholastic year IQ12-13 are the following: 
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Institutions for Agricultural Education in Austria. 


Institations 


1 

1 

tsi 

Private 


Staff 

Number 
of students 

Scholatshlps 

1 

? 

n 

*^1 

s 

s 

Perma¬ 

nent 

II 

Number 

Yearby 

amount 

Colleges and Sections of Uni¬ 
versities. 

3 




3 

») ga 

(f) 5 S 

*•)! 631 

*-)i 47 

£ 

«•) 3774 

Academies. 

— 

3 

— 

— 

3 

52 

19 

342 

64 

») 1606 

Medium schools. 

I 

8 

I 

I 

II 

97 

60 

1 274 

103 

I 172 

Elementary schools . . . . 

I 

z6 

13 

I 

41; 

169 

186 

1486 

484 

4 530 

Agric, winter schools. . . . 

— 

55 

33 

3 

91 

251 

610 

3370 

921 

2 753 

Eower special sdiools . . . 

-- 

19 

14 

I 

34 

no 

99 

868 

240 

I 794 

Agric. housekeeping schools, 
with 2 years* course . . . 

— 

— 

— 

I 

I 

6 

8 

22 

— 

— 

Agric. housekeeping ^.chools . 

— 

4 

13 

5 

22 

100 

63 

630 

44 

») 277 

Total . . . 

i 

51 

! 

115 

74 

12 

I 

206 

785 

1045 

7992 

1856 

12 132 


(1) In the escpenses ot the colleges those of the forest section and of the rural engineering sections 
of the Vienna agricultural school are included; for this reason these expenses are not comprised in 
the total. 

(2) Including 12 free places. 

(3) In the last budget only two extraordinary grants of £ 96 are inclnded. 


B. — TkA\'KI,L1NG AokICUI^TURAT, IvECTURESHIPS and SpKCIAI, COURSEiS. 

A regular agricultural school education is, under present conditions, 
available for only a limited number of intending farmers. Consequently 
it is sought to use other methods besides schools to promote the si>read of 
agricultural instruction. These methods are travelling lecturesliips and 
special courses. The lectures are given either by travelling lecturers specially 
appointed for the purpose or by some of the teachers of agricultural 
schools, both classes of lecturers \dsiting in turn the various localities of a 
district. 

While the travelling lecturers in the southern districts, such as Dalmatia 
and lUvria, which are less developed from an agricultural point of view, are 
appointed by the State, in all the other parts of the Empire they are officials 
of the independent local authorities or of the principal agricultural corpora¬ 
tions and associations; nevertheless the f 5 tate contributes in most cases 
to their salaries. 
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P\)i all the Clown lands^ leguiations ha\e been drawn itp foi the cari3dng 
out ol this service. 

As the effect ci a lecture is in geneial but slight, the letltirer is bound hy 
the regulation to keep himself posted in the progiess of his territory, to keep 
in touch with the luial populations and to assist the j)ec»ple with advice and 
action in any difficulty connected with farming. 

Among the duties of the lectuier there is also the holding of courses, 
which may last a day or more, in order to instruct farmeis, anxious to learn, 
in certain branches of agriculture, such as dairying, live stock keeping, poul¬ 
try keeping, fruit tree grafting, forage growing, etc. Such counses are often 
held by teacheis of the winter or other agricultural schools during their 
flee time, either in the same schools or elsewhere, and contribute efficiently 
to the spread of modern farming methods. These courses are not limited to 
the men and boys only, but extended under the form of lectures on cooking 
and domestic economy to the wt men also. 

All the members of the teaching staff, whether travelling or otherwise, 
must before being de&aiiely appointed pass an examination as to aptitude 
for teaching. This examination is held at one of the colleges in Vienna or 
in Prague, and is divided into an examination for medium schools and one 
for lower schools. There are, besides, examinations for fruit and vine grow¬ 
ing and for agricultuial housekeeping schools. For these examinations there 
are special regulations drawn up by the Ministries for Education and for 
Agriculture. 

As agricultural instruction in Austria is not all undei one single control, 
but is managed partly by the State and partly by other bodies, such as local 
governments, district municipalities, associations and e\ en by private per¬ 
sons, it is not easy to ascertain the amounts of the sums spent for this object. 
Nevertheless, from the following data concerning the expenses and contribu¬ 
tions of the State, which form only a small part of the whole, some idea of 
the outlay may be formed. 

The budget foi 1913 contains the hdlowing iigmes: 

I. In the budget of the Ministry of Instiuclion, under wh<»se ctritiol 
all the Universities and Colleges are situated, consequently also the agri¬ 
cultural sections of the Vienna College, of the Czech Pol^’^technic oi Prague, 
and of the University of Krakau, the ilotments for agricultuial instruction 
are not given separately, but only the lump sums for each institution. 
Nevertheless these figures show the anioimt of the c(>ntril)ution of the 
State for this branch of education. ^ 

In the budget for 1913 the estimates for the Vienna Odiege are set down 
at f. 28356, of which about one half be consideied as devoted to the 
agricultural section. There is besides a special credit of £. 1742 provided. 
Higher agricultural education shares also for an amount which is not stated, 
in the sums voted for the Czech Polytechnic of Prague, viz £, 57 ^ 7 ^ ordinary 
expenses, and £. 18892 extraordinary ones, and in those of the Krakau 
faculty of philosophy, namely f . 31 450 Of these sums between one-fourth 
and one-third may be safely reckoned as being spent upon agricultural 
education. It is also to be noted that the cost of the chairs of agriculture 
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at the Polytechnic schools of Vienna, Gratz, Prague, Briinn and lyemberg 
is also to be included in the sums spent on lugher agricultural education. 

2. In the budget estimates of the Ministry of Agriculture, upon which 
all the other schools of agriculture depend, the following figures are in¬ 
cluded : 


i) For the Slate lustitute*:; of Kluslt nieuburg, Spalalo and 


Glavica, ordinay ex]»enses...£ 10046 

Extraordinary do. 83 


Total ... £ ro 129 

2) For grants to agricultural schools not belonging to the 
State, as well as foi travelling Iccturcbliips aud sp(‘cia 1 courses, 


ordinary expenses.£ 28 750 

Extraordinary do. 15 000 


Total ... £ 43 750 

3) For the spread of means for agricultui'al instruction, for 
scholarships, subventions, travelling expenses, expenses for Stale 
inspectors of subventioned schools, for the commissions of examiners 

of teachers of agriculture and forestry, ordinary expenses . * . £ 8 333 

4) For travelling lecturers and special courses, which are 
partly (in Dalmatia and Illyria) instituted by the State and to a 
greater extent by the local Govemmente and by the principal 
agricultural associations, further for the cost oX agricultural 
instruction to soldiers and for the upkeep of model farais, 


ordinary expenses.£ 15417 

Extraordinary do. » 4 167 


Total . , . £ 195^4 


According to the above the total outlay of the State for agricultural 
education, excepting college education, is: 


1) For State Institutions ..£ 10 129 

2) For subsidizing institutions not belonging to the State ... >>43 750 

3) For general agricultural education. » S 333 

4) For travelling lectures and six.‘cial couracs. » I9 5B3 

Total - ^ • £ 8r 795 


From these figures it maybe seen that the State takes a special interest 
in agricultural education ; by ^'omparing them with those of the previous 
years it will be seen how rapidly the outlay for this object has increased. 
This increase is explained not only by the increased number of ixistitutions 
(thus for instance, in 19x2, eight new ones have been opened), but also by 
the greater demands of efiiciency made upon them. 
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Recent Work of the Bacteriological Section 
of the Central Agricultural Experiment Station 
at Experimentalf^llet, near Stockholm 

by 

Ohr. Barthet, 

Chief of the Section, 


The Bacteiiological Section undertakes research and experiments on 
agricultmal microbiology in general. This work includes the bacteriology 
of the soil, of manure and of dairy produce ; the subjects are often treated 
in conjunction with other sections of the institute. 

The work on soil microbiology has been concerned with methods of 
investigation, and more recently with the influence of organic substances 
on nitrification and denitrification in the soil. Just now, the decomposition 
of farmyard manure in the soil, both alone and in presence of lime, is occu¬ 
pying attention. The changes of a biological nature induced in the soil by 
farmyard manure have so fai been insuflSciently explained. 

in colloboration with the Botanical and Agricultural Sections, numer¬ 
ous trials have been made with diSerent cultures of Teguminous-nodule 
organisms, such as Bottomley's ‘‘ Kitrobacterin Simon's “ Azotogen ", 
and cultures prepared by us. “ Mtrobacterin " contained no living B. 
radicicola, and consequently produced no effect; " Azotogen " gave very 
good results and the results of experiments with the cultures prepared in 
our own laboratory were likewise satisfactory. 

On the subject of the fermentation of farmyard manure, work has 
been undertaken in collaboration with the Agricultural Experiment Section 
on the possibility of preserving the ammomacal nitrogen of the manure by* 
the addition to it of whey from cheese-factories. Some years ago I found 
that the common lactic ferments occurred in great numbers in farmyard 
manure; by supplying them with carbohydrate material, such as milk 
sugar, one ought to get a fermentation in which the acids produced fix the 
ammonia of the manure, thus preventing the usual loss of nitrogen in this 
form. Chemical and bacteriological analyses, as well as field trials carried 
out by the Agricultural Section of the Institute, have shown that this treat¬ 
ment of manure (0.25 and 0.5 per cent, of milk sugar being added) has the 
expected effect, and the manure gives considerable increase of crops over 
manure kept in the ordinary way. 

Bacteriological work on dairy questions has also taken up a good deal 
of time. 

Firstly, a satisfactory method for judging the quality of dairy nfllk 
from the hygienic standpoint was sought for. The reductase test was found 
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to answer the requirements in this case. It is very easy to carry out and 
gives a very fair approximation of the number of micro-organisms present 
in a milk. The result has been that the method has spread widely, both in 
Sweden and in other dair}^ countries. In the Swedish dairies, where the 
price of milk is now beginning to be fixed on its hygienic qualities, as well 
as its fat-content, the reductase test is used as the basis for the former. 

Other work was dealt with: anaerobic organisms of milk and butter; 
resistance to heating of tubercle bacilli in whey (in view of a projected mea¬ 
sure on compulsory pasteurization of waste dairy products); biology of the 
lacto-bacilli, especially with regard to the part they play in the ripening 
of cheeses ; influence of diilei ent methods of pasteurization on the micro¬ 
flora of milk; bacteria of slimy milk. 

These researches are often not confined to the bacteriological laboratory, 
but are also made in various dairies, so as to bring them under the condi¬ 
tions of practice. 

Besides this work, of which the results have been published in the Bul¬ 
letins of the Central Institute, as well as in various scientific journals in 
other countries, a great numbei of bacteriological analyses have been made 
free of charge on samples of milk, butter, cheese, water used in dairies, 
soils, etc., sent in by private persons. Consultations on questions of agri¬ 
cultural microbiology are also given free. 


Organization of Field Experiments in Denmark 

by 

H. C. Tarsen, 

Secretary of the State Commission for Field Crops at Copenhagen, 

Experiments on crops have been carried on in Deiimark wsince the 
middle of the nineteenth century. When the Royal Agricultural anA Veteri¬ 
nary College (''Den Kgl. Veterinaer og Dandbohojskole'") was founded about 
that time, 25 acres of the land belonging to it were set apart as an experi¬ 
mental field ; on this experiments were begun on a plan similar to that of 
the Rothamsted Esperimental Station. These experiments went on for 
more than thirty years. From 1882 to 1903, a Commission nominated by 
our Royal Agricultural Society Det RgJ. Dansfce Dandhusholdningssel- 
skab") carried on extensive ea^eriments on cereals, particularly wheat 
and barley; these were made in various parts of the country and were aimed 
at determining: the varieties best suited to the climatic conditions of the 
country, best date for sowing, amount of seed, time of harvest, method 
of harvesting, etc. In 1894 Local Agricultural Societies began experiments 
on the land of their members, practical fanners ; this work has ex^fcended so 
much that each year more than 2000 experiments are made, under the 
auspices of about 120 societies in all parts of the country. The results of 
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thebe es:peiimei^ts are generally only of local value, and indeed are often 
only apx)licable to the field in question ; in the earlier years they were 
mostly conceii’ed with the use of chemical manures and the manurial 
requirements of the soils ; later they were extended to almost all points of 
field practice. By statistical daboralion of the mass of material for each 
year's experiments, the results have been made useful in various branches 
of agriculture in a way that was not previously possible. 

The Government crop experiments (“ Statens Borsogsvirksomhed i Plante- 
kultux ") were begun after 1870 by P. NiEnsEN, State consulting specialist, 
under the auspices of our Royal Agricultural Society. They are essentially 
based on fixei field experiments^ whose results, separately or combined, 
can be considered of value for the whole couiitry, or at any rate for 
large areas. This branch was made into an independent State institution 
in 1886 by the establishment of an expcrimetal station at Tystofte. 

The following permanent Government crop experiment stations now esast: 

1. Tylsirup, in northern Jutland (Vcndsyssel); established in 1894; 
area — 91 acres of sandy soil, 91 acres of fen [Carex moor), 128 acres of 
peatmoor {Sphagnum moor). 

2. SMsgaari, in central Jutland ; established in 1906 ; area — iir 
acres of light sandy soil grass heath "), 37 acres of sandy soil at BorHs 
(western Jutland), 27 acres of fen, 54 acres of peatmoor near Kerning. 

3. Ashov, in southern Jutland; established in 1886; area — 37 acres 
of clay, 17 acres of sandy soil, 15 acres of peatmoor. 

4. Aarslev, in Ftinen ; established in 1905 ; area — 82 acres of clay. 

5. Lyngby, in north-east Zealand ; established in 1890 ; area — 128 
acres of clay. 

6. Tystofte, in st)uth-west Zealand; established in 1886 ; area — 74 
acres of clay. 

The sub-stations are as follows : Abed, in Taaland {5 acres of good clay), 
and Aakirkehy, in the island of Bornholm {7 % acres of heav> clay). 

Temporary experiments, made on a fairly large scale, comprise : growing 
of root crops, diseases of plants and their control. 

With these experiments are combined chemical, botanical and bacte¬ 
riological researches, carried out in the State Field-crop Laboratory Sta- 
tei s Plauteavlslaboratorium ") at Copenhagen, as well as in the chemical 
taboratories of the permanent stations. 

The Danish Seed Control ('* Statsanstalten Fiokontrol") was estab¬ 
lished by the State in 1871; this institution assists in the experiment work 
by controlling the seed used in the trials. 

In the State experiments, the method to be followed is fixed especially 
with regard to the position of the stations and the nature of their land. As 
mentioned above, three of the six permanent stations are in Jutland and 
three in the large islands, while the smaller islands have twosub-station®. 
The country is thus divided into naturally bounded districts, in which 
the soil and climate are in agreement with those of the station; in each 
district the land for the experiments has been chosen to have soils as typical 
as possible for the regions under consideration (clay or sand, feu or moor). 
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As the results of the experiments carried out at each station depend essen¬ 
tially on the soil and climate, this method guarantees them the greatest 
possible value for the agriculture of the district; and as they are, owing 
to their nature, carried out simultaneously at several or all of the stations, 
the conclusions drawn from them rest on as wide and solid a base as possible. 
This is particularly important in comparative trials with different varieties 
of crops and in experiments on seed yield, time and method of sowing, ctil- 
tivatiori, rotations, etc. 

Before a pieoe of land is selected for experiments, the condittons and even¬ 
ness of the soil are very carefully gone into ; uniformity is an indispensable 
condition of land for experiments. Numerous samples of soil and subsoil 
are taken according to a pre-arranged plan and at definite distances apart; 
these are judged and submitted to physical and chemical examination. 
When the experimental ground has been chosen, the whole is given a trial 
cultivation by the same methods and under the same crop, generally for 
several years, so as to work out any possible irxegularities due to previous 
cropping; the soil is thus made uniform. At the same time, the mufonnity 
is tested by weighing the produce of plots not larger than those which will 
eventually be laid down. The large amount of material obtained from these 
preliminary investigations allows a very exact estimation of the evenness 
of the land to be obtained, and serves for the arrangement of the experi¬ 
ments, the classification of the soils, and the setting-out of the fields and plots 
for the different experiments. The management of the plots is also arranged 
so that any differences due to the esperiments themselves are equalized 
before fresh experiments are started. 

In Denmark, as elsewhere, the disturbing influence of variations in 
fertility is further guarded against by arranging a large number of parallel 
plots, arranged in size, shape and position in such a way that theiraverage 
fertility may be supposed to be the same as that of the whole field. The 
number of parallel plots is generally from 6 to iz; for manuring experiments 
they cover 4 to 2 rods for trials of various seeds and crops, 

2 tods to 12 sq. yds. (V*. to acre); for pasture plants, 1 rod to 6 sq. 
yds. ‘to ^/goo ncre). The smaller the resulting figures from an ex¬ 
periment, and the less the evenness of the land, the greater must be the 
number of parallel plots. With variety- trials the number often reaches 
16, and sometimes exceeds 20 (i). The influence of two adjacent plots on 
one another may be avoided by establishing a sort of protecting belt all 
round the plot, and weighing only the produce from the part thus enclosed. 

The exactness of working may be examined and checked by a calcit- 


(t) In working with different varieties of cereals, the seed samples are all taken from 
the same spot and under similar conditions. In root crops, especially in comparing varieties^ 
the percentage of dry matter is considered as of prime importance; to determine this four 
average samples are taken from each parallel plot for each variety, each sample consisting 
of at least fifty roots; all these roots are cut across four or five times to get a pulp for 
analysis. The dry matter is calculated from the mean of the four analyses. 
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latiou of the probable error oji the materials used, aud this can be made as 
well while the e::5perinieiits are in progress as when it comes to working up 
the resnlts for publication. But nothing is published till the results admit 
of no possible doubt. The e35)erinients are carried on for at least five 
years, and often for a much longer period before the results are considered 
fit for publication. Esperiments on manuring for rotations thus last over 
two or three courses, making 16 to 24 years. In this way the influence of 
the difierent seasons is largely eliminated, in most cases a necessary condi¬ 
tion for obtaining reliable results. 

The organization and direction of the State activity as regards experi¬ 
ments is under the control of the Ministry of Agriculture. The permanent 
Experiment Stations are organized as ordinary farms as far as the experi¬ 
mental work permits. Each station is under a dhector of experiments; 
further, two such directors have charge of the temporary experiments. 
The directors engage the staff and are nominated and dismissed by the Mi¬ 
nister of Agriculture on the advice of the State Commission for Field Crops 
("Statens Planteavlsudvalg"). This Commission acts as intermediary 
betweenntheMinister and the State activity on field crops ^ it sits at Copen¬ 
hagen and is composed of three members nominated respectively (subject 
to the approval of the Minister) by the Royal Agricultural Society (whose 
delegateacts as Chairman), by the governors of the Royal Agricultural and 
Veterinary College and by the Agricultural Societies which cooperate in 
the work. 

The Budget fixes every year a detailed plan of work for the State experi¬ 
mental activity, with details for carrying out the experiments and resear¬ 
ches proposed ; these number over 200 each year. The directors of experi¬ 
ments discuss the experiments to be made with the representatives of the 
local experimental organization and also with those of other institutions 
which collaborate in the work; they then together make up a plan of work, 
which is sanctioned by the ^ate Commission after joint discussion and 
ix)ssible revision ; after this the directors are solely responsible for carrying 
them out. A copy of the results is sent in each year to the archives of the 
Commission and is used for the working out of the results. The directors 
themselves undertake this work; for each series of experiments a reporter 
is nominated; when the series is finished he balances the results and draws 
up his report. This report is agreed to by all the directors and then pub¬ 
lished by the State Commission in the Annals of the Production of FieU 
Crops ; this is the organ of the experimental activity, and is edited by the 
secretary of the State Commission. Summarized popular reports, drawn 
up in the same way, are published as special leaflets and in the newspapers, 
to bring the results of the experiments before farmers ; they axe distributed 
free in large numbers in railway stations and agricultural schools, and at 
meetings, shows, etc. These summaries are also published in the Armais, 
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which also give reports and es^tracts of reports on the local experimental 
work, control of Danish seeds, etc. (i). 

The organization and direction of the local experimental activity is under¬ 
taken by the local Agricultural Societies or their federations. The plans 
are elaborated and directed by Local Crop Commissions and are carried out 
by the consulting specialists named by them, or at any rate with the assist¬ 
ance of these. The difEerent Local Commissions in each Province work 
together, holding a joint meeting once a year; at this meeting a complete 
report on the results of the experiments made in the province is presented, 
and the problems and plans for the experiments of the coming year are 
discussed. The four Provinces of Jutland, Fiinen, Zealand and I/aaland- 
Palster, each have also a Crop Commission nominated by the societies 
cooperating in the work, with a consulting specialist for the subject. 
These Provincial Crop Commissions direct the joint work of the I^al 
Commissions, collect and publish their reports, and through their consult¬ 
ing specialists or^nize and direct the experiments and researches of special 
interest for the province or the country in general. In the case of esiperi- 
ments of general interest the matter is discussed at the annual meetings 
of the Provincial Commissions and between these and the State Crop Com¬ 
mission, the State directors of experiments, etc. 

The animal State grants are as follows: for the State experimental 
activity, about 200 000 crowns (£11000); for the local 'experimental activity, 
about 100 000 crowns (£5 500). The latter is allotted on condition that the 
Societies themselves contribute more than one-half of the total expenses of 
the experiments. 


The Possibility of Replacing Stassfurt Potash Salts 
by Finely Ground Phonolite, Leucite^ etc, 

by 

Prol, I/KMMERMANN, 

Director of the Institute of Research and Bactcnoloey at the Royal Collecie of A >riculture 
in Berlin and of the Experiment Station of Ai>ficulfural Chemistry for the BrrMnce of Btandenhuf^^ 

Consumption and Exportation of|Stassfurt Potash Sams. 

Before examining the question of the possibility of replacing the Stass¬ 
furt potash salts by other minerals it is necessary to know what quantities 
of these salts are produced and consumed. 


(i) Subscriptions for the Annals may be sent to the Gyldenaalske Boghandel Co¬ 
penhagen ; the price for one volume (yearly) as 6 crowns { 6 s yd). 
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The total production of potash salts (crude) in Germany was (i): 


In 1910 . 8031838 tons 

In 1911 . 9 553 144 ” 


The manufecture of concentrated salts from the crude material during 
the same years and in the same country was as follows (2): 


Year 

Chloride 

of 

potash 

Sulphate 

of 

potash 

Sulph. of 
pota^ and 
magnesia 
calctnated 

48% 

Potash 

salts for 

manure 

Sulph. of 
potash and 

40% 

j isaeserit 

1 in 

blodrs 

Calcinated 

ground 

kieserit 


tons 1 

tons 

toos 

tons 

tons 

tons 

tons 

1910 

427 382 

91735 

40873 

516581 

105 

29382 

742 

X911 

436 352 

108 383 

48 239 

635 522 

14I 

29 700 

704 


The quantities used in Germany for agricultural purposes were the 
following (2): 


Year 

Crude 

salts 

Containing 

pure 

potaabi 

^Manufactured 

I products 

Containing 

pore 

potash 

Total 

Salts 

Pota^ 


tons 


tons 

tons 

tons 

tons 

X910 

1923 623 

1 


261176 

104 012 

2 184 800 

353 658 

1911 

2 168 335 


324 739 

^30 374 

2493074 

415 669 


The quantities of crude salts exported amounted to (2): 


Id 1910. X.16 milliotttotts 

JDaigii. r,i3 * 


The greatest quantity (709600 tons in 1910 and 631900 tons in xgtt) 
was exported to the United States. Next in importance are the Neth^knds 
with 140 700 tons, followed by Rtissia with 67 000 tons. 


(1) According to Dr. M. Hoffmann: Arbeiten der Deutschm Landwirtschafts GeseUschaft , 
191a, Part 216. 

(2) According to Dr. Hofltmaim : loc . cit . 
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The quantities of chloride of potash espoited were (i); 


In 1910. 266 000 tons 

In 1911. 325 ooo ” 


The chief importing countries were; 


In 19x0 In X9XX 

United States. 177000 219500 

France. 34 400 39 

England. 14 600 13 900 

Spain. 8 600 11700 


The exports of sulphate of potash were (2): 


In 1910. 74 800 tons 

In 1911.108000 ** 


Tbe following quairtities were shipped: 

In 19x0 


tons 

To the Uni ted States. 39 070 

France . 8560 

’* Spain. 3250 

*’ Ceylon. 2230 

” Japan. 414 

** Algiers. 1052 


In 19XX 

tons 
56 roo 
14 860 
5 610 
3 710 
I 480 
I 820 


The amodnts of sulphate of potash and magnesia exported in 1911 
were (2) ^378 500 tons, of which 140 700 tons went to North America, 
44100 tons to the Netherlands and 31500 tons to Sweden. 

The table on the next page shows the qmntities of potash consumed 
in the whole world (3): 

Erom the above statistics it will be seen that very considerable quanti¬ 
ties of Stassfurt salts are used and that their consumption is on the increase. 

Besides the so-called Stassfurt salts which contain potash in a soluble 
form {KQ or E, SO4) and which hitherto have been found and worked in 
large quantities only in Germany, other minerals containing potash are 
met with in considerable masses in other parts of the globe. Such are 
various silicates containing potash: phonolite, leudte, sanidine, muskovite, 
oithoclase, etc. For a long time past attempts have been made to use these 
minerals as manures. 


(1) According to Dr. Grossmann Die Enidhrung clerPflanze, — lUnstr, HalimonatsscMf 
Year Vm (1912), No. 6* 

(2) According to Grossnmuu, loc, cit, 

{3) According to Dr. Hoffmann, loc, cit^ 
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Country 

Total potasli in tons 

Consutnpfioii 

in lbs. per acre 

I. Gcarmany. 

353 835 

9*123 

a. United States. 

241 351 

I.301 

3. Belgium. 

8845 

4.241 

4. Holland. 

28934 

12.898 

5. Prance. 

22 4S2 

0.619 

6 . England. 

9778 

1,291 

7. Scotland. 

5S04 

3.561 

8 . Ireland. 

2754 

1*157 

9. Austria. 

II 628 

0.735 

10. Hungary. 

I 321 

O.06S 

XX. Switzerland.. 

5^733 

I.105 

X2. Italy. 

5512 

0.308 

13. Russia. 

14318 1 

o.ioo 

X4. Spain. 

7 232 

0.297 

15, Portugal.. 

778 i 

0.154 

16. Sweden. 

16 364 

4.240 

17. Norway. 

t 733 

2.741 

x8. Denmark. 

4298 

1.524 

tg. Finland. 

966 

0.783 

ao. Other countries. 

14 282 

— 


Vaeue of Phonolite as Manuke. 

Of late especially, efforts havebeeaa directed towards the introduction 
of phonoUte into agricultural use, for it was believed tbatit could compete with 
the so-called Stassfurt salts; as quite recently many eq)eriments lave been 
conducted to ascertain the foundation for the above belief it is now possible 
to give an opinion based on facts as to the real value of this mineral. 
Phonolite is a leucdtophyre and consists chiefly of nosean, sanidine, 
nepheline, leudte, at^te and biotite. It contains an average of 9 to 10 per 
cent, of total potassium (of which 33 per cent, is soluble in hji^chlotic 
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acid, while only traces are soluble in water), 6 to 8 per cent, of soditun, 2 to 3 
per cent, of lime and magnesia, 25 per ceiit. of oxide of iron and alumina 
and 50 per cent, of silica. 

When phonolitc meal was placed on the market, a number of papers 
were published, especially by Wein, with the object of demonstrating the 
good effects of phonolite. As the cause of their useful action, said to be 
equal to that of the Stassfurt salts, the easy weathering of the stone was 
mentioned as rendering potash available in sufficient quantities. 

But many control experiments carried out by impartial workers 
have failed to confirm these favourable results. 

When PFEiFEERand his collaborators (i) compared the effects of phono¬ 
lite with those of sulphate of potash by means of pot experiments in 
sandy soil, they obtained the following results. The %ures refer to the 
excess of crop ovei the pots left without potash manures. 


By 

I gm. 

of 

Ka 0 

as Ka SO4 : 

29.49 gms. of 

oats 

+ 

2.49 

ratio 

100 


1.087 

)) 

» 

phonolite : 

11.82 » ti 

» 

± 

2.81 

40 

> 

2 

)) 

» 

Ka SO4 : 

40.33 » » 

n 

± 

2.84 

100 

» 

2.174 

j) 

» 

phonolite; 

19.75 >' » 

» 

± 

2.29 

49 


According to the ab(»ve the utilization of the potash contained in phono¬ 
lite was much inferior to that in the sulphate of potash, being as 9.7^88.2. 
Similar results had been already obtained by other experimenters. 

Thus WAG 3 SGBR (2), in pot experiments comparing sulphate of potash 
and phonolite for rye-grass, found the following quantities of excess crop 
over the controls without potash : 


By 4.5 gui Ka O as Ka SO4 : 

» 2.5 » » phonolite: 

»» 3 > » Ka SO4 I 

» 3 » » phonolite; 


On sandy soil 
ratio 

On peaty soil 
ratio 

21.9 gm. 

100 

73.2 

100 

lO.I B 

46 

24.1 

33 

29.3 » 

100 

85-6 

100 

8.5 B 


39.2 

46 


The utilization of potash was as lOO : li on sandy soil and as 100 ; 14 
on peaty soil. 

ScHimiDEwraD {3) also found tluruughout a considerably smaller effect 
of phonolite in comparison witli chloride of potash. The ratio of the 


(1) Pfeiffer, Blanck and PlUgej:. : Die Bodeulung dcs Phoiioliths als Dungcmitlel. MUi* 
des Landes InsHt. Breslau^ Vol. VI, Part 2,1911, 

(2) Deutsche Landw. Presse, p. i, 1909. 

(3) Versudie iiber die Wirkung des Kainits 40%iger Kalisalae and Phonolite. — 4 fbeitm 
der Detiischen tandwirtschafts Gesellschaft^ 19x1, Part 193. 
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effects of equal quantities of potash given under the forms of chloride of 
potash and of phonolite were as follows ; 


( 



Chloride of 
potash 

Fhoftolite 

Polatoe*^. 

, . . . 100 

33-9 

Spring wheat. 

. . . . 100 

34 

IVIixed clover and'grasses ... 

. . . . 100 

20.3 


The utilization of the potash contained in the two manures was the 
following: 


Potatoes . 

Spring wheat .... 
Mixed clover and grasses 


Chloride of 
potash 

Phonolite 

. 100 

24.7 

. 100 

4.1 

. 100 

10.8 


Experiments on vegetation carried out by Heinrich and Honcamp (1) 
showed that the effects of equal quantities of potash under the form of 
40 per cent, potash salts and of phonolite were respectively as follows : 

40 % «dlt Phonolite 

Barley (grain).100 3O 

• (straw) .100 36 

Peas (grain) .100 31 

» (straw) .100 43 

The utilization of the potash in the phonolite was with barley 14 per 
cent, and with peas 20 per cent, of that of the 40 per cent, potash salt. All 
these careful experiments show that the potash contained in phonolite has 
undoubtedly a certain action, but that this is notably inferior to that 
exerted by easily soluble potash salts. 

The results obtained by the easily soluble potash salts, contrary to the 
statements of interested parties, are not attained when phonolite is not mixed 
withthesoil but given as a topdressing,as, for instance, was done in Pfeiffer's 
experiments. As for the other available trustworthy experiments they do 
not offer data differing to any extent from the preceding ones. 

In the open field phonolite does not in any way have the same effects as 
the Stassfurt salts. This is clearly shown by the experiments made by 
SCHNETDEWiNi) {Afleiten der Deutschen Landwirtschaft^i-Geselkchaft, 1911, 
Part 193), Tacke {ProtokoU der 64 Sitzung der Zentralmoorhommission 19I0, 
and lUusty. Landw. Zeifung 1910, No. 3), v. PEiniTZEN {MiU. der Deutschen^ 
Landw. GeseUschaft, 1910, page 145), Hietner and Lang {Prakt. BlSUer 
f. Pflanzenbau, 1909, Parts 10 and ii), Popp {Mitt, der Deutschen Landw. 
G£?s., 1909, p. 724), etc. Thus for instance Hiltnerand Lang determined 
that the effect of equal quantities of potash given to oats under the form 


(i) Verglddiende Untersuchmigeu iibcr die Diingerwirkimg von 40 %igem Kolisalz Hali- 
silicat, etc. — Mitt, der B&i^zchen Landw. Ge$, 1910, No. 45. 
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of 40 per cent, potash salts and of phonoHte stood in the ratio of 100 :22 
to 60 (according to the other fertilizers applied at the same time); when 
given to potatoes the ratio was 100:8 to 30 (according to the other 
fertilizers used at the same time). 

Popp found that in an average of three years the effect of Stassfurt 
salts stood to those of phonolite as 100 :26 to 31, and in another experi¬ 
ment lasting four years as 100 :26 to 28. 

It was thus demonstrated that in the open field, as in pots, the utiliza¬ 
tion of potash when given as phonolite was considerably less than when 
given as Stassfurt salts. 

Tackb’s field experiments showed that potatoes on sandy soil utilized 
26.9 per cent, of the potash of 40 per cent, potash salts, and only 1.2 per 
cent, of that of phonolite (ratio 100 :4.5); he showed further that with moor 
oats on moor soil the ratio of utilization was as 100 :22 and that with 
potatoes on moor soil it was as 100 :24. 

In some isolated cases (observed by Popp) the effect of the potash in 
phonolite was found to be equal, and even superior, to that of the potash in 
Stassfurt'salts. But these results, as well as their opposite in which pho¬ 
nolite either exerted no action at all or was positively injurious, have no 
significance; they axe in the most favourable cases quite exceptional and most 
probably due to chance caused by the imperfection of field manuring 
experiments. 

The conclusion drawn from both potand field experiments, namelythat 
phonolite has a certain action but that this is inferior to that of Stassfurt 
salts/agrees withits petrographic mineralogical composition. One of the chief 
components of phonolite, and at the same time the richest in potash, is sani- 
dine, which is decomposed with difiS-Culty: the potash of this mineral is not 
attacked by hot concentrated hydrochloric acid. Nosean and nepheline 
are more easily decomposed, but they are poor in potash and rich in soda. 
I^ucite is more easily decomposed, and weathered than sanidine; thus 
the potash available for plants would appear to derive from leucite and 
nepheline, while the chief potash-beariiig mineral, that is sanidine, is hardly 
to be considered as a source of potash for vegetation. 

From this composition of phonolite it can be further concluded that 
the easy weathering attributed to it is due to the minerals nosean and 
nepheline, which, however, contain but small quantities of potash. The 
easy weathering of phonolite, upon which so much stress is laid, can only 
to a very limited extent cause a rapid action of pota'^h. 

Vaeub of Fei;dspar as Manure, 

For a long time past feldspar has been cousideied as a possible manure. 
Thus W. Knop in his treatise of agricultural chemistry (1868) at page 188 
said that it was not unlikely that some day feldspar would be used as a ferti¬ 
lizer. It was also believed that its potash was easily assimilable by plants; 
but experiments carried out wdth this mineral have shown that the manurial 
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effect of the potash-containing feldspars is very slight (i), as the following 
experiments prove. 

Heinrich and Honcamp (see foot-note) found that the fertilizing effects 
of equal quantities of potash given under the forms of 40 per cent, potashsalts, 
of photiohte and of feldspai were as in the following table, in which the 
quantities produced above those of the control plot are given : 



j Stiaw 

Ratio 

Grain 

Ratio 

I. Barley 

- 

i 

i 

I 



40 per cent, potash salt . 

. . .'1 348.2 

100 

343-8 

100 

Phonolite . . . 

. . .j 1362 

39 

124.8 

36 

Feldspar . 

. .! 60.2 

1 

17 

25.2 

7 

2. Field pt'Lts. 

1 




40 per cent, potash salt. 

! 

. . .| 20.j.7 

100 

94-3 

100 

Phonolite. 

. . < 85.9 

42 

29.2 

31 

Feldspar. 

. . .I 27.1 

13 

10.3 

II 


As for the utilization of potash, if that, of the 40 per cent, salt be made 
equal to 100, then the utilization of phonolite by barley was = 14 and by 
field peas == 20 ; while the utilization of feldspar by barley was = 4 and by 
field peas = 7. 

This inferior effect of feldspar (orthoclase) compared with that of 
phonolite (leucitoph3rre) is in harmony with the lower solubility of the 
potash of orthoclase in water containing carbonic acid and in ammonium 
chloride solution as compared with that of the leucitophyre potash; this as 
has been determined by R. Mui^ier, K. Gmnka, H. S^bemme (2) and 
others. A series of experiments made under Prianishnikov's direction 


(1) M luurhig csperimenls with feldspar have been conducted, among others, by: 

C. V. FerLiTZEJT: Svensha Moorkulfur Fdreninrs Tidskrift, iSgi (quoted by Blanck, 
ZeMschrift d, Landw. Kammar f. SchUslen, 1913). 

I , , F. Nilsons: Landtbmks Ahademiens Handlin^ar och TidskHff, tor 1889 (quoted by 
Blaucik, loc. cif ), 

J. Sebelien : Tidshrift fSr del Norske Landbruq XIII, igot, p. 69 (quoted by Blandc, 
kc, 

D. PRIANISHNIKOV : Jjmdw, Versucbsstation, Vol. 63, 1906, p, 151 ; Vol. 77,1913, p. 399. 

R. Heinrich and F. Honcamp: Mittdlungen der Deuischen Landw, Ges,^ 1901 Parts, 4 and 5 - 

(2) H, Strbmme, ; Die Verwendung des I^eucitophyrs als KalisiUkat. — KaH, ZeUschHfi 
fUr Gewinnung der KaUsalUt 1912, Part 7. 
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show that all the minerals of the feldspar group possess only a very low 
potash effect, as may be seen from the following figures : 



Without 

potash 

With 

orthoclase 

With 

microkline 

Witli 

sanidine 

With KCl 

(notmal 

culture) 

Oats. 

5-33 

4-56 

5.61 

4.66 

22.96 

Buckwlnat. 

T.50 

2.40 

I ‘95 

1.88 


Vetche-i. 

2.05 

245 

2.65 

4-65 

13.85 


Thus the potash feldspars (orthoclase, sanidine, microkline are the 
feldspars richest in potash) can compete with the easily soluble Stassfurt 
salts still less than the leucitophyres (phouolite). 


Vai,to of Feedspar-eike Minerals (I/Bucite, Nephewnb) as Manures. 


It is well known that leucite (silicate of potash and alumina) is rel¬ 
atively easily weathered. Owing to the circtunstance that lend tic rocks 
are found in considerable quantities in Italy, the question of using leucite 
for manurial purposes has been investigated for some years past in that 
country (i), Monaco (2) has used for this purpose the fairly decomposed 
rock, containing leucite, of Orchi on the volcano of Roccamonfina,; he 
examined its solubility in various substances but did not obtain any 
very favourable results. 

The manurial experiments directed by Prianishnikov (3) with leucite 
have confirmed the above results and shown the not very satisfactory effect 
of leucite as a source of potash, as may be seen from the following %ures[: 


(i) It may here be mvintioued tliat hi Italylcuciticbasalt hasbmi worked for leucite by separ¬ 
ating the non-magnetic minerals, leucite and potash-mica (teldspar) from the magueticslU- 
cates of iron and the basaltic magma, by means of magnets, Thenon-magneticproduct containsan 
average of 30 per cent of leucite. The cost of preparation is about 17 shillings per ton (cf. ItANC^- 
OUXH, Eeucit ein Robstoff fiir Kali- und Aluminiumdarstellung; {Zeitschnft fUr prakt. Geohgis, 
P-So, quoted by Stremme, Zotf. Recently in Italy this method of obtaining leucite 
is again raising interest, 

(a) E. Mo^taco: Sull’impicgo delleroccieleucitiche nella coucimazionc. Le sfastiotii spetimm^ 
tali agfarie italiane. Part 7, pp. 577*583 (Modena, 1903). Cf. Stremme, loc, cit, 

(3) Prianishnikov: Landw, Vetsuchsstation,, Vols. O3 and 77, 
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Crop 

Without 

potash 

1 

! With 

leucite 

With 

&CL 

Millet 1 . 

3.12 

3*25 

29.24 

Oats. 

4.78 

4.81 

12.15 

Wheat. 

2*75 

4-05 

6.40 

Millet IJ. 

4.5 

8.27 

48.68 


According to Prianishnikov, iiepheHne gave better results than leudte. 
As on the shores of the White ^ there are great masses of this mineral, 
which, provided there were cheap means of transport, could perhaps be used 
in agriculture, Psiaioshkieov, at M. Fedorov's recommendation, caused 
t3q)eriments to be made with this mineral. The following results were 
obtained: 


Buckwheat 
MiUet . . 


Crop 


Without potash 

With nepheline 

With Ka 



1.70 

17.60 

17.60 


• * 

3.70 

23.50 

34*95 


According to these e:2periments and others made by Prianishnikov’s 
pupils, some of which, however, have to be accepted with some reserve, 
it appears that nepheline is capable of yielding good results as a source 
of potash. Fturther e:^eriments on the action of leudte and of nepheline 
are desirable to clear up the question finally. 

According to Prianishnikov's data the chief mass of the nepheline min¬ 
eral consists of nepheline, biotite and apatite; further experiments of 
Prianishnikov may show that the good effects of nepheline mineral are not 
due prindpally to its content of nepheline (daeolite) but to the biotite it 
contains. 

















SUBSTITUTES FOR STASSFURT SALTS 


1493 


Value of Micas as Manures. 

Both potash mica (mtascovite) and magnesia mica (biotite) have a 
relatively high potash content. 

The researches of Pbianishndkdv (1), BiEi^R-CHAmAN (2), J. Samoj- 
j/)FF {3), E. Bianck {4) tend to show, contrary to the genoraJly recedv^ 
opinion, that the potash contained in mica is more available to plants than 
that contained in feldspar. 

According to Prianishnikov's escperiments the efEects of potash mica 
compared with those of potash feldspar were the following: 


Potash tertilizer 

Crop of barley 

Potash fertilizer 

Crop of oats 

Control Without potash . . 

1.66 

Control without potash . . 

1.65 

Mica, simple dressing .... 

3-93 

Orthoclase. 

— 

» double ». 

6.37 


— 

» four-fold». 

10.27 

four-fold dressing 

2.25 


— 

9 six-fold » 

3-50 

» eight-fold. 

15-10 

» eight-fold » 

3-62 

Chloride of potash, simple 


Chloride of potash, simple 


dresang. 

22.17 

dressing. 

15.10 


Blanck observed that magnesia mica or biotite, the potash content of 
which ranges from 3 to ii per cent., is superior as a potash manure to 
potash mica or muscovite, which contains 8 to 10 per cent, of potash. 

The above are the chief rocks and minerals which might eventually be 
used as potassic fertilizers. The researches mentioned in the preceding 
pages prove that, as far as present observations reach, their mammal efi^ 
is considerably inferior to that of the so-called Stassfurt salts and that at 
present at least they cannot be discussed as substitutes for the latter. At 
most some of them may eventually acquire local importance. 

The nepheline esnmined by Priaanshnikov seems perhaps to be more 
effective than the other silicates of potash, but its potash content is only 
3.88 per cent. Prianishnikov arranges the various minerals according to 
order of merit as potash manures as follows: nepheline, mica-schist, biotite, 
philipsite and muscovite, elaeolite, leudte, apophyllite, sanidine, orthoclase, 
mi crocline. 


(i) Prianishnikov: loc . dt . 

(3) Bieler-Chatelan: Compt. Rend.^ 19x0, Vol. 150, p. 1152 (quoted by Blands, loc. ctt.)* 
is) J- Samojlopf: Zentralbl. f. Mineral etc., 1910, p. 261 (quoted by Blanck, toe. cit,}. 

(4) B. Blanck: Journal fUr Landwirtsehaft, 1912, p, 97. 
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Though the above order is not perhaps based on thoroughly reliable 
experiments, yet in the main it is correct and shows that the feldspars 
richest in potash are the worst sources of potash, for, as is well known, the 
decomposition of feldspar diminishes inversely with its potash content. 

In the above considerations I have not taken into account the conditions 
of price, as a general comparison can not be made. 

CoMnAiasoN of the Prices of Potash in Phonoeite 

AND IN STASSFURT SaETS. 

Such a comparison can only be made with some d^ree of precision in 
the case of phonolite, as this mineral is already on the market as a potash 
manuje. 

The prices of one pound of potash in the forms of kainit, 40 per cent, 
Stassfurt salts and phonolite are as follows: 



Kainit 

40% salt 

Phonolite 

Tart of Oermany 

— 

— 

— 


pence 

pence 

pence 

West: Cologne, 1910 (i) :. 

0.889 

0.940 

0.801 

Centre; Bemburg, 1911 (2). 

0.534 

0.828 

1-394 

» Giessen » »). 1 

0.700 

0.876 

1.031 

North: Oldenburg, 1912 (3).i 

0.892 

0.935 

1.260 

East: Danzig, 1913 (4) i . 

— 

o.go8 

2.403 


Thus it is only in the immediate vicinity of the place of production that 
phonolite can compete with the Stassfurt salts. But even there, if the manu- 
rial efiect of the mineral be considered, its use does not seem to beproiStable, 

Experiments with the Object of Improving the Action 

OF THE MiNERAES. 

Attempts have been made to improve the effect of the ground mineral 
hy simply mixing it with certain other fertilizers. Ferd. Schack of Cologne 
has taken out a patent for the following process : 


(1) According to Rbmy : III. landw. Ztq., 1910, No 6^7. 

(2) „ „ Kruger: Min, der Vessuchssiaiion Bernburs*, No. 48, 1911. 

(3) „ „ Popp : Oldenburg Landwirfschaffske/f, 1912. 

(4) „ „ Geklach: Landw, CenlrcUlblatt fUt die Provinz Posen^ No, 3. Here 

perhaps no wholesale price was taken as the basis of the price of phonolite- 
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Process for the preparation of manures composed of recent eruptive 
minerals containing potash and combinations of lime. The quantity of 
lime as such, or in combination as cyanamide, nitrate of lime, carbonate 
of lime, g3rpsum, to be mixed with the finely ground, unroasted mineral in 
sufficient quantity to provide the molecular equivalent of the bases contained 
in the mineral. 

By means of the exchange of bases the potash contained in the eruptive 
mineral is calculated to form combinations assimilable by plants, 

PFEIFFBR, BI/ANCK and Pi^uGFi, (i) have examined the above process 
by means of careful experiments, and have ascertained that the effect of the 
potash in phonolite is in no wise improved by it. 

The experiments of Prianishnikov have shown that the not easily 
soluble potash of feldspar is not rendered more assimilable by mixing with 
physiologically acid fertilizers such as sulphate of ammonia, which on the 
contrary increase the solubility of the Imrdly soluble phosphoric acid of 
crude phosphates. This agrees with the fact that neither phonolite nor 
feldspar has a better effect on acid moor soils than on other land. 

Chxmicai, Treatment of Silicates of Potash. 

In several countries many attempts have been made to lender the 
potash contained in several minerals, and especially feldspar, moie soluble 
by industrial processes. With this object in view several patents have been 
taken out in America for processes which consist essentially in roasting the 
crude potash mineral with lime, or its carbonate or chloride, or common 
salt. This process is, however, too expensive and it is now sought to 
obtain potash as a by-product in the manufacture of cement. The question 
has been fully reported in this BuUdin {2). 

Sixnilarlyin Sweden, as well as in Germany, the treatment of feldspar has 
been tried. Sulphuric add and electricity have been applied but hitherto 
without any decisive result (3). 

In conclusion we may subscribe to the opinion of the Swedish agricul¬ 
tural chemist F. von FbieiTzen, who says : '*;^eniftheaboveattemptsrepre¬ 
sent an increase of our knowledge on the hardly accessible source of 
potash in feldspar as a means of emancipating our agriculture from foxdgii 
potash fertilizers, we are still a long way from the solution of this important 
problem; until we reach it we can be satisfied that in the German potash 
salts we possess an excellent, quick-acting and not too expensive manure". 


(1) loc. cit. 

(2) See No. 1613, B. Dec. 1912. 

(3) In America great hopes were founded on the treatment of seaweed, from which m reality 
great quantities of potash can be extracted. Nevertheless a factory recently erected in California 
for this industry has already given up treating seaweed as unprofitable. 
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The Present State of Olive Growing in Italy 

by 

Prot. F. BraCCI^ 

Dtreclot of the Royal Expettmenfal Station for 0^l-maktn'f Spoleto. 


From the most remote autiqidty the cultivation of the olive has 
been very important iu Italy. 

The special conformation of the country, its position in the basin of 
the Mediterranean, that is in the centre of the habitat of the olive, the 
mildness of its climate and the fertility of its soil, render the peninsula very 
favourable to the growth and production ess of this oil plant. It is not 
certain whether Italy or Spain occupies the jSbrst place for estent of area 
under olives and for quantity of oil produced. Whilst the sources of 
Spanish statistics are liable to discussion, in Italy at present a different 
s3rstem is followed in the valuation of the area under olives, a distinction 
bdng made between the aiea devoted exclusively to olive trees and that 
which these trees share with other crops. Thus comparison between the 
two countries is not possible at least as regards the areas. 

The statistics made before the introduction of the new system give the 


following figures for the acreage under olives : 

acres 

Average between 1870 and 1874.2 210 650 

» » 1879 » {1883.2294630 

0 * 1890 • 1895.«^63 538 

- » 1901 >' 1908.2705428 

With the new system the figures are: 

Average between 1909 and 19x2 acres 

Olive trees intermigled with other crops...4358562 

Olive trees alone. ... 2 353 560 


Considering the figures according to the new sytstem to be correct, it 
appears that the area estimated at 2 705 428 acres was in reality 3 423 420 
acres. 

Though we may not infer that the area occupied by the olive has risen 
from 2 210 650 acres in 1870 to the present 3 423 420 acres, as the latter 
figure may be, and probably is, due to greater accuracy or at any rate to a 
different method of estimating the area, there are in reality grounds for 
believing that the area under olive trees has sensibly gained in extent, 
as a fair number of new plantations are to be seen, mostly better set out 
than the older ones. There was, however, a short period after 1880 during 









OIvIVE GROWING IN ITALY 


1497 


which inaiiy olive gioves were deslioyed lo make way for viiieyards; this 
took place especially ui Sicily ari.d Calabria. 

Ab for the yield, statistics poiid to a couslart decrease fron. 1870 to the 
present time. 

Taking ii.to coi’sideiation laige averages we get, up to 1908, that is 
up to the xiew statistics, the followii g figures foi olive oil: 


gallons 


Penod between 1870 and 1863.73 S43 000 

> » 1885 » 1890.53 663 500 

» » 1897 » 1908.45988800 


Aocoidi^^g to recent statistics the aveiage from 1909 to 1913 was 
40 283 000 gals.; but perha^Ds 50 025 800 gals, would be iiearei the mark, as 
it would include the residual oil (including olio lavato ", extiacted irom 
the pomace by w^shiu^; “olio d'irfenio", collected from the well its.der 
the pi esses; and that obtained by treatmei^t with carbor disulphide), (i). 
For conipaiison, with the letunxs of the older statistics the figm'e 
of 43956000 gals, should be taken, as it includes only the “infen.o^* 
oil. It confirms the decreased yield of the olive tree. 

The causes of the decrease of production and of the critical state of 
this crop during the last thirty years are man^ and of various kinds, namely: 
weather conditions, parasites, and constitutional and cultural conditions. 

Reviewing iiotes on the oil crop since 1889; it appears that during these 
25 year*- drought and scirocco caused more or less injury ii* 21 cases ; mnter 
frosts cl-' d cold springs, and mists and rain that injured the fioweriiig,in 7 
cases ; the olive fly caused serious and geneial injury in 10 cases ; lesser or 
partial damage, together wix\iRhynchiteso.iA Fhlaeoihrips and other insects 
in 7 case^- ; Cycloconium caused partial injury from the year 1902 onwards 
and since 1910 with increasing gravity and in almost all the growing districts. 
From the above it is seen that the most efficient cause of in jury is the almost 
coustaid drougU, which is easy to understand if one remembers that the 
olive tree grows mostly on hills and mountain slopes and most frequently 
without the necessary work beiiig doife to retain the rainwater, while the 


(i) Whilst iu the old statistics the quantity of oil was ascertained directly from that 
obtained during the season in each commune, with the new system the quantity of olives 
is recorded and the quantity of oil is calculated according to the average yield in the mill 
in the various districts. This yield does not include the “ infemo ” oil, nor that obtained 
by washing or treating with carbon disulphide, though these oils also are put upon the 
market; the first of these oils is used to a great ea:tent as food by the poor, who often 
prefer it to the better oils; it is also used, as weU as that obtained by washing and by 
treatment with disulphide, in the industries. The inferno ** oil may be calculated at about 
t.5 per cent, and the other two oils at 2.3 per cent, of the crushed olives. 


3 
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olive tree requires a good deal of moisture, which, as Giglioli (i)sa5rs,is the 
manure far excellence of the olive tree, especially during the growth 
of its fruit. Next in order of importance come the serious attacks of the 
olive fly and other animal or plant parasites, the development and spread 
of which are to a great extent dependent upon the abnormal physiological 
and cultural condition of the trees which we shall briefly consider. 

In the first place let us examine how the oliveiscultivatedin the various 
regions of Italy (2) (see Table i). 


Tabi^E I. 


R(^on 

InteRaingled 

culture 

acres 

Specialized 

Culture 

acres 

Total 

acres 

Piedmont. 




I^guria . • .. 

62 73B 

88 426 

151 164 

I^ombardy. 

9 X 39 

3705 

12 844 

Venetia. 

2717 

4693 

7410 

Emilia. 

16549 

— 1 

16549 

Tuscany... 

685 919 

26 182 

712 lOI 

Marches... 

425 581 

— 

425 581 

Umbria. 

141778 

17043 

158 821 

lAtium.. . 

126 711 

40 508 

167 219 

Abruzzi and Molise. 

657514 

4940 

662 454 

Campania... 

446 082 

106 210 

552 292 

Apulia.1 

545 376 

712 lOl 

I 257477 

Basilicata. 

42484 

40014 

82 498 

Calabria • , .. 

491530 

141 284 

632 814 

Sidly. 

696 787 

II7 078 

813 865 

Sardinia 

7657 

51376 

59033 

Total . . . 

4 358 562 

1353 560 

5 712 122 


(1) SocibtA pbgli agricoltori iTAUAi^i: jDi alcune condizioni che infltdscono stil- 
Tefficada dei condmi chimid. Rome, 1903. 

(2) MINISXERO DI AGRICUnTUSA, iNDUSTRIA E COMMERaO. - UFPICIO SXATISXICA 

AGraru. Prospetti riassuntivi dei XX prodotti rilevati nd quadriennio 1909-1912. 

12, Jime 1913. 
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As the above table shows the olive tree is grown in all the regions of 
Italy save in Piedmont, but two thirds of the olive groves are in the south 
of the peninsula, the prownces of Apulia, Sicily and Calabria occupying in 
this respect the foremost positions. 

Fully three-quarters of the olive groves are under intermingled crops, 
that is they contain besides olive trees other plants, most frequently cereals 
(wheat and maize) which are grown up to the very triuiks of the trees; 
most of the groves consist of old irregularly arranged trees,often in rows 
nmning straight down hill on very steepsoils, or without sufficient protection 
against the surface water which lays their roots bare. In those groves 
mostly (the older ones) formed exclusively of olive trees, they are often too 
close together so that the crowns in their struggle for light and air grow 
to a great height; as much as 33 to 48 feet; this may be seen in Calabria, 
in lyiguria and in some parts of Tuscany. 

The number of different varieties scattered at random in the groves is 
considerable; there is also much confusion in their names; nevertheless the 
number of the prevailing varieties grown for oil in each region is relatively 
limited. The following may be noted as being the most frequently met with 
and the richest in oil: 

in Liguria: Taggiasco. 

In Tuscany; Raz20 or Frantoiam, Maraiolo or Morinello, and Leccino, 

In Umbria and the Marches : Raio or Razzo, Momiolo^ and Carbonella, 

In Latium : Carbognola or Mar sella, and Verniefa, 

In the Abruzzi: Nordana, Gentile and Olivone. 

In Apulia : Paesana or Baresana, Coratina, Mompolese, and OgUarola, 

In Calabria; Ottobrarica, Coccitanica, Mammolese, Nicastrese, Cumi- 
gnana, and Roggianese. 

In Terra di Lavoro and Molise : Aurim and Caiazzana. 

In Lombardy and Venetia : Casalivaoi Nostrana, Qn6.t)fop or Tombolet, 

In Sicily: Ogliaia, Calamignara, and Cevasola. 

In Sardinia: Maiorchina and Genovese. 

In general, among the above-mentioned varieties that give the most 
valued fruit, there are others called Olivastri, Olivastroni or OUvastretli, 
because they are hardier, more resistant and more Constantin bearing fruit 
than the preceding varieties, but their fruit does not contain so much oil 
nor is it as delicate. These latter varieties deserve greater consideration 
in view of the exhaustion and low productiveness of the other varieties due 
to their having been multiplied a vegetatively during centuries and to their 
lack of resistance to unfavourable conditions. 

In fact for centuries the olive trees have been multiplied by means of 
ovoli or puppole, as the egg-shaped buds which are formed at the base of 
the stem are called in Tuscany, Umbria, Latium and Reggio Calabria, 
in which regions this method of multiplication is used. In the Marches, 
Apulia, Abruzzi, Catanzaro, Cosenza and Sicily cuttings {take) are used, 
and in Liguria, Lombardy, Venetia, Latium and some parts of Sicily the 
shoots that grow at the foot of the tree (poUoni) are preferred. Less fre¬ 
quent is the use of wild olive trees, as in the districts of Lecce, Capitanata 
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Grosbeto aiid Sardinia, and still more rarely recourse is had to plants obtained 
by sowing the olive stones. The result of the above vegetative methods has 
been to perx^etiuite the defects of themother plai)ts,suchascai»kei,andlow 
resistsij.cc to frosts, drought and parasites. To the harm caused by these 
original defects,the ii^jury caused by neglect or unsuitable prui-ii g, manur¬ 
ing, tillage of the soil and control of parasites is frequently added. 

As for prmdng, while the necessity of practising it at short intervals, 
possibly every year or at least every two is being gradually recognized, still 
the custom of prui ing every three or four years is still very prevalent; 
there are some important oil-producing districts, especially in the south, 
where as many as sevei or eight and even tex) yeaas elapse between one 
priniing and the i.esd (i). 

lii Italythereare some ce- tres ii» which captible printers are fomid and 
they are much esteemed ai d sought for tibroad (Dalmatia, Istria, Greece). 
There are also schools which prepare piui^ers by means of practical courses. 
A wider diflusiou c 4 the soutid principles ot olive prmui^g would be very 
desirable, because! ii several regions nothing could bemorecapricioiis,supers¬ 
titions and igi’orant than the way in which this, the most delicate of cul¬ 
tural opcratioi'S and iiitimately coij\ ected not Oxily with the productive¬ 
ness of the tiee but with its vegetation and resistance to disease, is carried 
out. Some think that they must cut blindly, topping ardeven pollarding the 
tree; others treat the olive like the mulberry; others, again, scarcely touch 
the tree, 1 otwithstoiidiag the length of time that is allowed between the 
successive pruiungs, for fear of removing too much foliage (parts of Calabria, 
of Sicily, (‘f Tuscany, of Liguria). Some lop off a main branch every other 
year leaving the rest untouched, with the idea of thus rejuvenating the 
tree (!) while in reality they favour the spread of canker (Umbria). Other 
primers train the main branches 1 early horizontally, hollow out th<^ crown 
and cause the tree to x)roduce a number of low hanging branches reaching 
almost to the ground (Rari, Potenza ai d Florence districts, part of Umbria, 
etc.), while others keep the whole framework of the tree almost verticohmd 
ren:ove all the lower biar ches or allow the tree to grow jiaturally, ir neither 
case eonsideiing the special conditions of the tree nor the requirements of 
the variety, etc. 

As for manures there are districts where little or no manuring is done, 
some in which manures are given once every three or four years, and 
others in which the olive tree is frequently and well manured. In 
general farmyard manures (from horse stables and cattle and sheep 
sheds) are given; sometimes pure sheep or goat dung or night soil 
is used. The animals are often rmi in the olive groves for the sake of their 
droppings; less frequently woollen rags, leather waste, hoof and horn 
shavings, fish residues, silkworm chrysalides, olive pomace and the like 


(i) SocietA degli Aouicoltori Itauaki: VoUvo eVoUo in ttedia^ Mouograph presented 
at the International Bshdbition in Paris, 1900. 

Idem: Inchiesta eseguita suUa propagaxione e concimatione deWoHvOt 1912, 
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are applied as map tire. Mineral substances, such as builders^ waste, ashes 
and to a limited extent chemical manures, or vegetable matter, either pre¬ 
viously rotted or not, such as seaweeds, swamp grasses, leaves of forest trees, 
weeds, piue needles, etc., are given. Lastly leguminous green niai.mres 
(lupins, beans, vetches,etc.) (i)are used, but only to a very limited extet-^t. 
XJstially the olive trees grown together with other crops get the best treat¬ 
ment as they profit by the manure given to the latter. 

As for tillage, in gei eral little is done : Iheg^oui-dis hoed or ploughed 
with a primitive implement at long intervals, gei>erally cu^ce a year, 
or twice at the utmost, and this while drought is one of the weather 
conditions that has the most depressing effects upon the yield. 

As for the diseases that attack olive trees there are a i* umber of them: 
canker, bacterial tumours, root-rot, olive fly, weevils, scale insects, Psylla 
oleac, Rhynchites, Phlaeothrips, tumago, Cyclocomam. Stictis Pmizzei/<xx^ 
the chief diseases which have always with more or less virulence attacked 
the olive tree already apparently suffering from senility. There is iiO doubt 
that at present the most injurious pests are PMaeoihipsm d Cyclocomum 
the latter especially, both of them destroying the foliage of great 
extents of olive groves. Cyclocomum is i'll the more dangerous iiiasumch 
as through the ignorance of the great mass of olive growers its action is 
especially irsidious. The farmer notices an unusual fall of the leaf, usually, 
in spring, and gets alarmed. But soon, new leaves appear, the olive 
tree is again green and the farmer is reassured, especially whei‘» he sees a 
certain amount of bloom showii’g, which is the case if the disease is rot far 
advanced. But nieamwhile the flowers and the yomig fruit fall, the oil 
crop is nil, and by the end of the succeding winter or in spring the leaves fall 
again and more plentifully. The olive grower gets discouraged and aban¬ 
dons the olive trees to themselve,s, depriving them ever of the scanty care 
until ther bestowed upon them. This happens now in a great part of 
Italy and it is urgent to have recourse to the more or less perfect remedies 
that are known : that is to spra5^ing with salts of copper in order to prevent 
the germination of the conidia of the fungus, and to the intensive culture of 
the olive tree as indirect means of increasing its vigour and resistai<ce to 
disease. 

Fortunately for Italy, by the side of the old unproductive and perish¬ 
ing olive groves there are others either recently planted or restored to 
vigour which are carefully tended, pruned, manured and systematically 
protected against diseases;theseshowclearly that no fear need be entertained 
as to the extinction of olive cultivation, but on the contrary demonstrate 
its great utility, especially on hill slopes where no othex culture would 
be possible or advantageous. And if the results of experiments receiitly 
conducted in various parts of Italy on the improvement, management 


(i) See pamphlets already quoted; Consociazione dei Comzi acrari Italiawi, Sulla, 
cciicimaxione chimica e con sovesci delU viti e de^li uHvi. Risultati d^inchiesta in Italia, — 
Prof. CiRO CuAOLiorri, relatore. Xemi, 1912. 
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and manuring of olive groves become mdely known and lead to the fol¬ 
lowing measures being adopted, there is no doubt the olive in Italy will 
soon resume its place among the most paying crops. 

The most important measures for the improvement of the olive groves 
are : thinning out of those that are too crowded, thus freely admitting the 
sun, a great enemy of most parasites; gradually and systematically pruning 
the trees so as to oblige those that have grown too tall to throw out new 
branches nearer to the ground ; replacing the old decaying trees by seedlings 
that have been grafted to the varieties most suitable to the various locali¬ 
ties and which can now be easily prepared in every farm or can be bought 
from the best nurserymen of Tuscany (Pescia, Pistoia, Florence) and other 
parts of the country; a suitable arrangement of the steep slopes and using 
the hoe or the plough together with green manuring so as to keep the neces¬ 
sary moisture in the soil during the summer ; returning to the soil the ne¬ 
cessary fertilizers, particularly those containing phosphoric acid and 
potash (and lime in some cases), and lastly spraying with mixtures contain¬ 
ing copper against Cycloconium, which operation is rendered easier by the 
thinning out and lowering of the crowns of the trees, and using eventually 
other treatments to control other pests. 


The Recent Development of Cattle Breeding in Sweden. 

by 

Dr. E. 0 . Arenanber, 

Professor at the A%ficuttardl College at UUima, Sweden. 


I. — Increase in tbs Numbers of Live Stock. 


The northern position of Sweden makes it naturally more suitable for 
the rearing of live stock, particularly cattle, than for grain growing; this fea¬ 
ture is all the more pronounced in the north, and Norrland produces only a 
very small pro]X)rtion of the grain required by its inhabitants. 

The live stock of the comitry consists of horses, cattle, sheep, goats, 
pigs, poultry and reindeer, the latter belonging to the nomad Lapps in the 
high north. The numbers at the end of 1911 were as follows : 


Horses tender three years 
Horses over three years . 

Cattle 

Steers. 

Bulls. 

Cows , • . 

Young stock . . 

Sheep. 

Ooats. 

Pigs. 

Poultry........ 

Reindeers*. 


493 

95 1^5 


588 487 


144277 

52 467 

1837035 

655 830 


2 689 609 
945 709 

66 136 
951 164 

3 g 6 t X41 
276 084 
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If tiie various classes of stock (hoises, cattle, sheep, goats and pigjs) 
are calculated as cattle units (i), we get the figures shown in Table I as 
indicating the increase in the numbers of live stock in Sweden in the last 
half centiury. 


Table I. 


Year 

Cattle Units 

Per 1000 
inhabitants 

Per 1000 acres of area 

total 

of arable and 
permanent grass 

1565 . 

2 591 037 

630 

26 

245 

1875 . 

2 863 006 

853 

28 

247 

1885. 

3 093 955 

661 

30 

252 

1895 . 

3 367 999 

685 

33 

272 

1905 . 

3 406961 

643 

33 

265 

1911. 

3617474 

655 

35 

291 


Thus the live stock population has steadily increased; but since 1895 
the increase of the human population has been more rapid than it. The 
fact that the number of cattle units per area of land has steadily increased 
through this period would lead one to expect a similar increase in the area 
under green crops, and the agricultural statistics show that this is the case. 
This increase has been especially in root crops for feeding, but the yield of 
hay on the temporary grassland has also increased considerably. 

Sugar beet growing hardly existed 25 years ago ; by 1890 the yield was 
220 700 tons and in 1911 it had risen to 950 300 tons. The crop of roots for 
feeding (mangels, carrots, turnips and swedes) increased from 3235000 
bushels in 1865 to 98351000 bu. in 1911. In 1890 the crop of hay from 
temporary leys was 2 */* million tons, but lately it has exceeded 4 ^ mil¬ 
lion, Green crops have also extended considerably, especially in the north, 
but there are no statistics for them. Further, the increase in grain crops 
has meant more straw available for feeding. 

By means of this increase of fodder resources it has been possible to 
bring up the stock of animals; the development has been greatest with 
cattle and pigs, both in quantity and quality. The numbers of the homed 
stock of different types are shown in Table II. 


(i) One cattle unit » 2/3 horse, z beast, 8 sheep, 12 goats or 4 pigs, two young 
amimals of any dass are equal to one adult of the same class. 
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Tabee II. 


Year 

Steers 

Bulls 

Cows 

Youug stock 

Total 

1865 

282 844 

38791 

1185 556 

417163 

1924 354 

1870 

269 762 

38 674 

1231477 

426014 

1965 927 

1880 

289071 

47 985 

1409 236 

481 465 

2 227 757 

1890 

253 735 

49 066 

1578 927 

517 763 

2 399 491 

1900 

218932 

51390 

1764 819 

547414 

2 582 555 

1905 

184 328 


1763 857 

552 299 

2 549 928 

1910 

152925 


1861219 

678 679 

2 747 526 

19x1 

144277 


1 837 035 

655 830 

2 689 609 


Only the steers have shown a permanent falling off in numbers; as 
they are kept in Sweden only for work, this is due to the increase in the 
wages of labour, which has made horses more economical owing to their 
quicker going. The fact that the number of bulls has not increased as rapidly 
as that of cows, or has even decreased in some years, is probably the result 
of the extension of cooperative bull societies, which has meant considerable 
economy in the number required. Except for a slight relapse in 1911, 
caused by shortage of crops, the cows and yomig stock have shown a large 
and steady rise in number?, reaching over 55 per cent, in the period. 

For a just apprecintion of the enhanced value of the homed stock, 
more attention must, however, be given to the improvement in quality, 
which hjis greatly exceeded the numerical increase 

II. — Improvement of the Breeds. 

When towards 1840, general interest began to be aroused in 
Sweden in the improvement of the cattle, the prevalent opiricni was 
that the indigenous breeds were so inferior that the only way to 
improve them was by crossing with well-known breeds from other 
countries. A number of herds of various breeds were imported 
to find which would be the best for the piupose. The only two breeds 
which gained the confidece of farmers were the East Friesian (from Holland 
and Ostfriesland), and the Ayrshire; these breeds have become so wide¬ 
spread and have been so largely used for crossing that the indigenous breeds 
have almost entirely disappeared in the southern and central parts of the 
comitry, the introduced breeds have taken their place either pure or as cross¬ 
breds. A reaction against this excessive importation began towraids the end 
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of the century. The two introduced breeds had developed so well that it 
no longer seemed necessary to depend on continued importation, which was 
always uncertain for the breeder ; little by little importation has become less 
important, and rational selection of the breeding stock has led to such a 
development of national breeding that Swedish East Friesians and Ayr- 
shires can compete with the animals in their original homes ; recei tly 
stock of both breeds has been exported at very good prices. 

Besides this, some more or less wholly indigenous races have beei de¬ 
veloped. In Central Sweden there were a number of gei tlemea's herds 
descended from the native red or yellow cattle, but containing a good deal 
of Dutch, Shorthorn and Ayrshire blood ; they combined a good milk yield 
with considerable weight and early maturity. The owners of these herds 
combined to form a uniform breed without using imported animals, and 
their efferts have beeir so successful that the race thus evolved, the Red Spot¬ 
ted Swedish, has now been recognized as a pure breed. They are most like 
Ayrshires, but make better butcher's beasts than these. 

While the above-mentioned breeds have doxie well in the more fertile 
parts of central and southeni Sweden, the same cannot be said of the north 
of the country, where feeding is much more scanty and the beasts have to 
find their food in the forest in summer. In these parts, the indigenous 
polled cattle, white or spotted on a white gromid, was retained ; this breed, 
known as the Fjall, gave little in the way of milk or meat, but wa.^ accus¬ 
tomed to unfavourable natural conditions. It wa^s generally believed that 
the low production was a direct result of the conditions of life, and that 
notiiii g better was to be expected. All the same, a beginning wa*-' made 
some thirty years ago at attempts to improve the breed by better feeding 
and selection of the best milking strains. The result of these efforts is that 
there are now a number of small herds which give an average yield of 6000 
lbs. and more of milk a year, a very satisfactory amount in consideration 
of their live weight; this, though increased a good deal, hardly exceeds 
750 lbs. for cows. 

The uncertainty as to choice of breeds has now ended, and each district 
has fixed on one or more of the four breeds mentioned: i) East Friesian, in the 
most fertile districts ; 2) and 3) A3n:shire and Red Spotted Swedish, where 
the conditions are rot quite so favourable; and 4) Fjall, where the poor 
alpine and forest pastures have to be used. 

Besides the Fjall there was another polled breed, red in colour, of which 
only a few remnants remained scattered in out- of-the-way districfcsin various 
parts of the country. In the last few years these have to some extent been 
collected together to make a pure breed, the Swedish Red Polled cattle, and 
the results already obtained with some herds look encouraging. 


III. —Miiyis: Yiei<d. 

The progress realized ixj the productivity of the cattle can also be 
seen from the figures for production of milk and butter and for increase of 
live-weight. The official statistics do not give direct information on these 
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points, but our statisticians have attempted to estimate the figures for 
milk production. Thus M. Gustav Sundbdrg works out the average milk 
yield per annum as follows: 

About 1870. 2 600 lbs. per cow 

1 1880. 3100 » » 

» 1890. 3 700 » » 

> 1903. 4 200 » )) 

Another author, M. Nils Hansson, an authority on the dairy-farming 
of the country, has estimated the present milk yield at an average of 4730 
lbs. The three first figures of M. Smxdborg's table are very uncertain, as 
they come from a pure estimation of the production of the different pro¬ 
vinces, in which the breeds, feeding and management are very variable. The 
figure for 1903 is already an improvement, as it is the result of estimations 
of the mean annual production madein every parish throughout the country; 
the 1912 figure is still more trustworthy, as it is based on the latest reports 
from the Dairy Control Societies. 

Under these societies, numbering 749 in 1911-12, no less than 215 742 
cows, or nearly II per cent, of the total number in the country, were sub¬ 
mitted to careful control; the results are as follows. 

The mean annual yield per cow was 5748 lbs. of milk, with an average 
fat content of 3.50 per cent., corresponding to 201 lbs. of butter-fat or 238 
lbs. of butter. As the control herds are among those in which systematic 
efforts for improvement are made, M. Hansson has deducted 20 per cent, 
from this yield to get the average for the whole country, giving the figure 
quoted above. 

The great variation of yield in different parts of the country can be shown 
by parallel figures from the two provinces giving respectively the highest 
and lowest yield (Table III). 


Tabi,e III. 


Province 

Average yield 

i 

Number of cows under control 

1 

milk 

lbs. 

butter 

lbs 

total 

percentage 
of total stock 

Mabnoliiis: average .... 

8 087 

289,6 

46 084 

32.6 

highest society ..... 

10 392 

364,8 

324 

— 

lowest society. 

6200 

239-3 

64 

— 

Vesterbotten: average. . . . 

4388 

154,3 

2 569 

3-9 
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On the basis of these figures, the total inilk prodution has been calcula¬ 
ted as follows: 


1875 about 5100 million lbs 

1885. » 4100 » » 

1895 ,. » 5400 » w 

1905.. • • » 6600 » » 

X910. » 13200 » » 


The progress in milk production led to a corresponding development of 
the dairy industry. Formerly the treatment of milk was a household affair, 
and it was not till 1865 that the first dairies were started. The earliest 
ones were established by the owners of large estates to use the milk from 
their herds ; these maybe called ** estate dairies'*) but gradually 
cial dairies came to be started by private persons or companies. They 
were not connected with any form of farming and treated purchased milk. 
The great profits which the proinietors of these dairies often made and the 
difficulties which arose from the lack of interest of the farmers in the qual¬ 
ity of the milk sold to the dairy, combined to produce general discontent 
with this type of dairy; towards 1890 cooperatiDe dairies were started;in 
these the farmers shared according to the amount of milk supplied and the 
fat content was soon also taken into consideration. 

This type of organisation has proved very advantageous, both as 
regards better quality of the milk and the products turned out, and in 
giving better financial results. The consequence is that the cooperative 
dairies have gained on the estate and commercial ones, us shown by 
the figures in Table IV. 


Tabi^E IV. 



1890 

X900 

1905 

19x0 

Total Btmiber ot dairies . • 

I 562 

1793 

1575 

i 461 

Estate. 

809 

624 

399 


Commercial. 

610 

529 

536 


Cooperative . 

73 

302 

470 


Milk treated.lbs. 

1115 784000 

I 856 909 000 

2 024 050 000 

2533 590000 

Butter produced ... » 

35 480 000 

58 657 000 

62 791 000 

73 985 000 


The diminution in the number of dairies in the last few years is due to 
a concentration of the industry, consisting in the disappearance of many small 
competing establishments in favour of larger and better organized ones. 
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The chief object of the Swedish dairy iiidtistry has always beer Ihe pto 
duction of butter; a part of this, increasing tip to 1896 hos been exported 
particularly to England, to which country it goes direct or via Den mark. 
The total exports for the last fifty years hove been in round laimbers: 


1861-65. 355 800 lbs. 

1866-70. 24S 900 » 

1871-75.6954700 » 

1876-80.9 248 000 » 

1881-85.17678000 » 


1912 


1886-90.3 E 074 000 lbs. 

1891-95.44 ^47 000 » 

1896-1900.48 074 000 » 

1901-05.42718000 » 

1906-10.40 85 7 000 » 


45 717 000 lbs. 


VI. — Butcher’s Beasts 

Before the begitn.ing of the dairy iiidustry and the esp(»rtation 
of butter, attempts had been made to export live cattle to England. 
The success of this enterprise was not great, owing to the poor quality of 
the Swedish cattle ; but as the in creasing interest in milk production gradually 
led to better feeding and consequent greater body development, the expor¬ 
tation of butcher’s beasts became more important, till it was put an end to 
in 1892 by the prohibition of introduction of live cattle into the British Isles, 
Efforts to turn the exportation to Germany were also soon frustrated by 
similar measures in that country, but since the beginning of the new century 
exportation of live cattle and meat has developed again ; it is directed chiefly 
to Germany and Switzerland. 


Tabes V. 

Annual exportation of cattle and meat from Sweden. 


Vear 

Bulls 

B 

mm 

Young stock 

Value 

1881-85 

I 207 

30660 

S, 

317400 

1886-90 

3 489 

X 3 135 

15265 

I 981 

368 600 

1891-95 

3935 

5481 

9300 

955 

203 650 

1896-1900 

2 292 

1253 

5265 

I 010 

103 550 

1901-05 

3577 

404 

7038 

3558 

II8 900 

1906-10 

3365 

563 

8 284 

4 97 X 

190 950 

191I 

6974 

6946 

19 71X 

X 3 340 

i 

566 200 
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The importation of live cattle and meat into the nonherrdndiistriol 
districts, chiefly from Kidand, has i evei beea of nmch importaice. 
Jii 1911 the value wt s £. 34 600. 

Naturally the better feeding has increased the live weight of the cattle. 
Statistics do not give any direct evidence 01* this poii t, but it can readily 
be demonstrated from material taken from the reports of the breeding 
societies. Thus, the xiormal weight of Ayrshire cows, which are the most 
widespread in the central and southern provinces, was escimated at 1000 to 
1050 lbs. abouci89o;at present it average^ 1100 lbs. The weight of Friedau 
cows, which are kept chiefly ir the fertile province oi Malniohus, has also 
improved, and is xiow ieckoi3<?d at 1300 lbs. The Red Spotted Swedish, 
developed chiefly by crossing with Ayrshires, occupies ai intermediate 
position between these cwo breeds as regards liveweighi oi the cows. The 
same progress can also be observed in the two racive polled breeds — the 
Fjail (white and spotted), predominating in the north, and the Swedish 
Red Poll, which is the must southerly bre^uch of the hondess cattle. For 
the Fjail breed, the rormal weight of the cows was estimated at 660 10 
700 lbs. in 1890, audit now reaches 770 to 810 ib^.; the live weight of the 
Red Polls may reach even 840 or 880 lbs. 

V. — Organization. 

The development in the stock of cattle to which we mve diaW-- 
atteutioi: is naturally the result of the efforts and care of the 
farmers themselves, but it has been greatly ei-couraged ai d facilitated by 
various measures takCix by the authorities carried out at the public expense. 
In the first place should be mentioned the regular shows, with prizes distri¬ 
buted on a uniform system ('‘Flach Systemthese were begun ii the pro¬ 
vince of Skaraborg in 1882, and in 1892 were organized in all the provinces 
with the help of grants from the Guvenuiieut and the Agricultural Societies; 
each province forms a prize district. The idea of these shows is to bring to 
light all uuimols fit to be used for breeding and to classify them by prizes 
according to their value for the purpose. For each approved cow, the owner 
receives a service ticket for each year, giving the right to put the cow to a 
prize bull of the same breed; the owner of the bull is then paid for the tickets 
at a rate depending on the class in which the bull was placed. 

These shows are specially intended to improve the stock of small far¬ 
mers, and they alone are entitled to prizes and service tickets fotcowij. But, 
owing to the sums brought in by the service tickets to the owners of 
specially good bulls, the Flach system also encourages high-class breeding 
among the wealthiest farmers. 

These shows, which are generally held every other year in a locality, 
have been very valuable in bringing farmers to recognize the importance of 
breeding from good stock. Another result has been that in each district 
one or two breeds have been fixed upon as specially appropriate for the 
natural and economic conditions of that district. 
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The shows have continued to inciease in number, and at the same time 
the proportion of the cows approved has become higher. 1111910,62670 
animals were examined, and 55917, or 89 per cent., were approved or given 
prizes. The expenses for the year reached about £18000. 

As we have just shown, the giving of prize? and the money brought 
in by service tickets may make the keeping of bulls a profitable business; 
to this circumstance is due the formation of coperative bull-keeping societies. 
The provincial agricultural societies encourage these societies by loans 
without interest for the purchase of bulls and by special prizes at the shows. 
The formation of these societies has developed at about the same rate as 
the shows, and^ there are at present about 1200 of them, distributed 
throughout all the provinces of the country. 

Another measure in connection with the shows has been the establish- 
nient of herdbooks for the more important breeds. These have generally 
been drawn up and published by the provincial agricultural societies soon 
after the starting of shows on the system described. Registers for certain 
breeds have also been established by the societies for the impiovement of 
these breeds (Ayrshire and Red Spotted Swedish). I^astly, the Government 
has undertaken the preparation of herdbooks for one or two breeds; of 
these, the Ayrshire is the only one yet published, but the Fjall will appear 
shortly. 

Next to The shows, the Control Societies have contributed most largely 
to the great progress in live-stock breeding and the improvement of the 
economic position of stock farmers. Thefiistsociety of this nature was founded 
in 1898, and at the and of 1912 the total mmiber was 749, distributed through 
all the 24 provinces of the kingdom. The largest number, 160, is in the 
province of Scania, which is the most populous and best cultivated part of the 
country; but these centres ol advan cement in the economy of live stock occur 
right up to the desolate regions of lyapland. 

The effects of the regular control organized by these societies have every¬ 
where been seen in the disappearance of the cows that gave the smallest 
retuni for the food consumed and in a more severe selection of the animals 
to breed from; the consequence is that the average milk yield has .shown 
a more or less rapid rise. In the earlier years this rise was largely due to 
better feeding ; the amount of food per cow, as well as in relation Lo the milk 
yield, often rose for a time; but the farmers soon learnt to make up more 
suitable rations, and the number of fodder units diminished in proportion 
to the milk produced, and often also absolutely. 

By publishing the results obtained yearly for each herd, the control 
societies very soon made known the productive capacity of the herds as 
well as of the individuals composing them. From the beginning of the pre¬ 
sent century, the control figures for the production of milk and butter-fat 
have been used along with the external points and pedigrees for judging 
the animals at the great national shows held every five years (last in 1911). 
But these control figures are not deemed suflScient for judging the breeding 
value, especially in highly selected strains. 
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To meet the need for more searching examination of the animals for this 
purpose, which is particularly requiredinthe distribution of the great State 
prizes for breedicg stock, competitions of breeding centres have been estab¬ 
lished. The herds entered for these competitions are submitted to careful 
control for two years ; the observations extend to quantity of milk and but¬ 
ter-fat produced and consumption of food for each cow, and Toniformity, 
health and vigour for the herd in general. Such competitions have been 
arranged twice, in 1903 and 1908, and a third will begin this year. The 
distinction of being classed as a breeding centre has been found to be of such 
considerable commercial advantage that at present money prizes are no 
longer distributed except for herds of the Fj all breed, which as a rule belong 
to small farmers. 

The direction of the official measures just described is entrusted to com¬ 
mittees appointed by the Government and the Provincial Agiicultural So¬ 
cieties; but besides these, the breeders have formed societies for the different 
breeds; The first of these was the Red Spotted Swedish Society, formed 
in 1891; in 1899 the Swedish Ayrshire Society was founded for the deve¬ 
lopment and consolidation of the various strains of Ayrshires occurring here 
and there over a large area, and of very vaT3ring types. These two so¬ 
cieties organized the registering of animals descended from those entered 
in the Ayrshire Cattle Herd Book and given a certain annual yield of 
butter-fat. For theRedSpotteds, cows must give 220 lbs. of fat, and bulls 
must be out of dams giving 265 lbs. The minimum for Ayrshire cows is 
242 lbs. during each of two successive years. 

To facilate the ptuchase of good breeding stock, each of these societies 
oiganizes two auction sales a year; at these, registered bulls, free from tuber¬ 
culosis and approved at an inspection immediately preceding the sale, are 
offered to the public. 

During the present year, two new societies have been foimded to work 
on the same lines as those already mentioned, one for the Friesian breed 
and the other for the Swedish Red Polls. 
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GENERAL INFORMATION. 

1126 - National School of Waters and Forests at Nancy (France;. — Guiniiji ph, 

mlA Vkjigtmle et ruraU, Year II, No. 35, pp, 224-230. Paris, August 2, 1913. 

A State School ol Forestry was founded in France in 1824, 
years latex was established at Nancy where its headquarters have remained 
ever since. These consist both of educational buildings and of residential 
quarters for the State scholars and for the staff; special mention should 
be made of the museums, where extensive forestry collections of different 
kinds have been accumulated. There are further 7625 acres of forest imder 
the direct management of the School; the greater part of this is in the 
neighbourhood of Nancy (Forests of Raye and of Amance) and the rest 
in the Vosges Mountains about 40 miles distant (Forests of Elieux and of 
Ban d'Etival). These tour forests provide examples of various types of soil 
and of forest management, and together with a nursery on the outskirts of 
the Have Forest, where there is also a piscicultural ex|^)eriineatai station, 
and an arboretum at Amance, complete the equipment of the School. 

The students may be divided into two classes: the so-called “legular 
students or State scholars and the free students. The former are men 
who have already taken their diploma at the State Agricultural College 
('"Institut National Agronomique") and have further been submitted 
to a competitive entrance examination in mathematies and modern lan¬ 
guages. Occasionally a graduate of the Polytchnic School Ecole Poly- 
technique *') is admitted directly and without competition. The total num¬ 
ber of these State scholars varies from 12 to 35 according to the needs 
of the Forest Service, and at present they number 18. When entering the 
School they sign a contract for four years, the iBust and last of which axe 
spent doing military sendee, while the two intermediate yeas are spent at 
Nancy. During the latter period, the scholastic year is dinded into two 
terms: the winter term from October to April, when the work consists 
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chiefly of lectures and laboratory work, and the summer term April to 
August, when the work is wholly of a practical nature and takes place in 
the School forests. Further, during the two years, two mouths are spent 
visiting Jorests in other parts of France, and throughout the whole course 
a certain amount ol military instruction is given and a fairly strict discipline 
is maintained. After leaving Nancy the State students complete their 
military service by serving for a year as sub-lieutenants in an infantr> 
regiment and then pass into the State Forest Service. 

The second class of students consists chiefly of foreigners, who are ad¬ 
mitted to the School and allowed to follow the course of instruction wholly 
or in part. The latter embraces forestry and its applied sciences, forest 
surveying and forest law. 

The teaching staff consists of seven members of the Forest Service, 
a military instructor, and a lecturer in Letters and modern languages, 
while the management of the School forests is m the hands of two special 
forest ofiicers who were originally appointed to take charge of the experi¬ 
mental work. 

1127 - Travelling Schools for Rural Domestic Economy (France).-— ducloux, a, 

iu La Vie agncoU et rurde^ Vol. 2, No. 38, pp. 305-308. Pans, August 23, 1913. 

Though the first travelling school for Rural Domestic Economy in France 
was only founded in December 1905, at the present day 30 such schools 
exist, 2 others are to be opened slaortly, and the formation of yet 6 others 
is under discussion. Many of them give short summer courses in training 
colleges of their districts. On the whole it may be said that the instruction 
is being appreciated by farmers and their families, and that the movement 
is proving a success. 

1128 " The Agricultural Institutions of Spain.— De la rosa, Gumersindo per. 
NANDSZ. Apuutes histdricos sobre los progresos de la agricultura cspaflola cu I03 ciu- 
quenta afios ullimos. — Boletln de aiineidtiira tkma y economccif Year V, No&. 49-5^, 
pp. 63-72, 167-176, 23O-244, 335-345, 449-160, 521-533. Madiid, January-June, 1913, 
This article gives a historical summary (accompanied by general re¬ 
marks on rural and political economy) of the more important facts concern¬ 
ing the progress of agriculture in Spain, especially in the south-west district, 
'during the course of the last fifty years. The writer ]:>rings into prominence 
the measures taken by th^ Government for the encouragement of agricul¬ 
ture and agricultural instruction. 

A RoyalDecree of 1855 i^tmded the Escuela general de Agricultura 
Two of the first agricultural engineers who studied there founded, in 1862, 
the Sociedad El Fomento Agricolaat Jerez de la Frontera; to this society 
is due the introduction into Spain of the Dist mowing and threshing machines. 
These innovations, and the introduction of coronanuml^, ('*sul- 

la''), which necessitated horse-rakes and hay-makers, into the southern 
coast district of the Peninsula, gave a great impetus to agriculture and to 
stock-breeding industries in that district. 

From 1873 2:879, extension of the institute Agricola de Alfonso 

Xil was provided for by a series of legislative enactments. Tliis Institute 
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was the former ‘'Escuela general de Agriculttira'*. The law of August i, 
1876, dealing with agricultural instruction, created chairs of agriculture 
in all the colleges (^‘Institutos”) of the Kingdom. The *‘Asociaci6n de 
agricultores de Espanadates from about the same time, and has 
the merit of having organised shows, competitions and congresses. 
The Exposicion Nacional Vinicola " of 1877 was on a magnificent scale. 
Unfortunately, phylloxera made its appearance shortly afterw^ards in Spain, 
and destroyed over 7 million acres of vineyards. The spread of the pests was 
arrested by reconstituting the vineyards with vines on Amerian stocks. 

The Royal Decree of February 14, 1879, created the “ Cuerpo de Inge- 
nieros agronomos ”, and the Junta consultiva inspectora ”. In 1881, 
a stallion dep6t was added to the “ Institute Agricola de Alfonso XII ”, 
which was later attached to the “ Estacion pecuaria de la Granja central ” ; 
this latter is still in existence. 

The Royal Decree of December 9,1887, gave its sanction to the organi¬ 
sation of the Corps of Agricultural Engineers ; another decree dated Decem¬ 
ber 13,1887, provided for the creation of difierent Experimental Farm Schools 
(“ Granjas-Escuelas experimentales de Agricultura”). The ** Granja esperi- 
mental ” of Saragossa contributed in a great measure to the improvement 
of beet cultivation; this crop has in some parts (in the neighbourhood of 
Malaga and Motril) replaced sugar cane. The first beet sugar factory was 
established in 1882 at Cordova; others were subsequently opened at 
Grenada, Antequera, Aranjuez and Vico. 

The oldest of the model farms which stiU exists is (after the ** Granja 
central ”, annexed to the Agricultural school of.Moncloa) that of Saragossa, 
which was established by Royal Decree of Sq>tember 23, 1881. The same 
decree also created the model farms of Grenada, Seville and Valladolid; 
these were, however, suppressed after some years. A Royal Ordinance of 
June 2, 1882, instituted the ” Granja levantina,” which is situated in the 
” Jardin Real ” near Valencia; on January 16, 1889, the Granja-Escuela 
experimental ” of ] erez de la Frontera was created, followed during the same 
year by the model farm of Corunna, and the next year by that of Barcelona. 
Those of Valladolid, Valencia, Ja^n, Badajoz and Ciudad Real have only 
been in existence for some ten years; the model farms of Navarre and of 
Santa Cruz (TeneriSe) are in course of development; those of Mdilla (created 
in 1910), Salamanca (created 1911), Cordova, and the Balearic Isles (created 
in 1912) are beginning operations. 

To the ” Escuela Especial de Ingenieios agronomos ” and the “ Granja 
Central ” are annexed stations for the following branches: agriculture, plant 
diseases, seed selection, vine growing, stock breeding and machine testing. 
For a long time, vine-growing stations have existed at Haro, Villafranca del 
Pandaes, Toro, and Reus (the latter is now transformad into the school 
of Vine Growing and Wine Making); while those of Calatayud, Cocentaina, 
JumiUa, Requena, Valdepenas, Aranda de Duero, Felanitx (Balearic Is.) 
and Orense are of more recent date. Frmds bare been granted for the estab¬ 
lishment of 14 Estaciones de Agricultura generate ” at Arevalo, Albacete, 
Ee6n, Eorca, Segovia, Zamora, Asturias, Burgos, Castelldn, Motril, Malaga, 
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Ciceres, Fonsagrada and Alcal 4 de Henares. There is a Serictilttire Sta¬ 
tion at Murcia, and others are about to be established at Aranjuez and Puerto 
de Santa Maria (Cadiz). Dairy Industry Stations exist at San Felices de 
Buelma (Santander) and at Nava (Oviedo); and there are Stations for Irri¬ 
gated Crops at Bin6far (Huesca), as well as at Seville (*' Granja provincial de 
Alfonso XII'"), a Rice Culture Station at Huesca (Valencia), and experi¬ 
mental oliveyards at Tortosa (Tarragona), Hellin (Albacete) and Tucena 
(Cordova). 

The law of July 17,1895, regulates surveying operations. In accordance 
with Royal Decrees of August 14 and of October 20, 1895, a trial beginning 
was made in the Province of Grenada. The law of August 24, 1896, provi¬ 
ded for the establishment of the survey of crops. In 1899, surveys were 
made in the Provinces of Cadiz, Cordova,Malaga and Seville. The present 
detailed survey was regulated by the law of March 23, 1906. 

Since 1900 the Government has given a great impetus to irrigation works. 
The Royal Ordinance of 1903 commanded the publication of the work en¬ 
titled “ El regadio en Espana(Irrigation in Spain) compiled by the Council 
of Agriculture from the reports forwarded from the provinces by agricultural 
en^eers. The Royal Decree of May ii, 1900, reorganized the Hydro- 
logical Service; seven divisions were created for hydraulics, and important 
studies for canals and reservoirs were begun; some of these are in course of 
construction. At the present time, Spain possesses nearly 4 million acres 
of irrigated land (counting the areas which are irrigated when water 
is abundant). 

It has long been known that the cotton plant flourishes in some parts 
of Spain; nevertheless, the Spaniards have almost entirdiy ceased cultiv¬ 
ating this crop. With a view to encouraging the cotton-growing industry, 
thelaw of July 19,1904, granted £16000 in prizes (to be awarded over three 
years), and also exempted the cotton crop from taxation. The Courcil of 
Agriculture was charged with drawing up the regulations for the execution 
of the said law, but their precautionary and restrictive measures (published 
by Royal Decree on January 28,1906) made the 1 atter a dead letter. 

In conclusion, the writer gives some suggestions as to the part wliich 
should be played by the Government and the administration in the encourage¬ 
ment of agriculture, and the best measures to be adopted in order to secure 
success. 

1129 - The Financial Measures of the Prussian Chamber of Agriculture. — 

AsMisin VolksiwrfschaftHcke Blatter, Yesit: XI, No. lo-ii, pp 135-138. Berlin, June 10,1913 

In order to guarantee for the future the financial resources of the Ger¬ 
man Chambers of Agriciflture, the law of June 30, 1894, dealing with the 
said Chambers, accords to them the right of lev5dng a certain tax upon the 
agricultural properties of their district which are over a certain size. 

§ the above mentioned law runs as follows : 

total tax levied must, in general, mot exceed one-half per cent, 
of the Mt return of the land tax; only in extraordinary cases, and with the 
authori^tion of the Minister,may this figure be exceeded'', TWs paragraph 
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also mentions that the Chambers of Agriculture must publish an annual 
balance sheet, and submit the latter to the Minister, while at the same time 
they have complete autonomy in the management of their bank, and their 
book-keying operations. 

Table I, which is based upon the Statistische Nachweisungen aus dem 
Gebiete der Landwirtschaftlichen Verwaltung von Preussen'', shows how 
during recent years the Chambers of Agriculture have used the power en¬ 
trusted to them. 

This table reveals a tendency to the progressive increase of the tax; 
while inigis there were still seven out of the thirteen Chambers of Agriculture 
of Prussia which had not reached the legal limit of a levy of % per cent, on 
the net return of the land-tax, and only one which had already over-stepped 
that limit, in 1910 none of them had remained within the limit, andnine of 
them had already, with the authorization of the Minister, passed it. The 
total sum of the taxes collected by the Chambers of Agriculture was about 
£ 70 000 in 1903, and amounted in 1910 to about £ 120 000. 

Table II shows the total expenses of the different budgets of the Chambers 
of Agriculture since 1903. 

After a comparatively slight increase in the expenditure from 1903 to 
1904, since the latter date there has been a regular increase of about £ 50 000 
in the annual expenses of all the Chambers of Agriculture, since they rose from 
about £420 000 in 1904 to about £700 000 in 1910. This increase is notice¬ 
able in all the clauses of the budget, but especially in the one dealing 
with the encouragement of forestry, which has risen from £3100 to £11200, 
viz. three or four times the original sum. 

The chief increase in expenditure is furnished by the sections providing 
for the encouragement of scientific work and instruction, and for the pro¬ 
motion of stock breeding. These two sections alone represent the chief 
work of the Chambers and account for over half their espenditure. 

The progressive increase of the receipts corresponds, in some measure, 
to that of the expenses. The receipts proper to the Chambers are by far the 
largest and they have increased much more rapidly than the Government grants. 
Indeed, since 1903 the receipts proper of the Chambers of Agriculture have 
risen from £230 000 to £460 000, while during the same period the Govern¬ 
mental grants have increased from £120 000 to £190 000. 

As appears "on comparison with Table I, the increase in the expenses 
proper of the Chambers does not so much depend upon the increase of 
the land-taxes (i, e. their more strict enforcement) as upon the larger receipts 
from other sections of the Chambers (duties, school fees, sale of publica¬ 
tions, etc.). 

The figures given show very clearly the extraordinary development of the 
work of the Prussian'Chambers of Agriculture. 
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Tabi^B II. — Budget of the 
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In 1910 the " Verein fur I^andwirtschaft uiid Gewerbe” in Hohenzollern was 
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N. B. — The great increase in Ihe figures in column 2 « Scientific obicets and instruction)), 
tlut the co^'t of {)cno<Ucals and other publications of the Chambers na-' no loiigei charged 
instruction. 


1130 - Hesolution of tho Swedish Authorities on the Subject of the Future Posi« 
tion of the Swedish Station for the Improvement of Seeds, — Svui^.es Visa- 

desforeidin^s Tidskfifly pp. 142-223. 1913. 

The Svalof Station fnr the improvement of held crops, tonnded in 1886 
by private initiative, has hitherto belonged to the Swedish Association for 
the Improvement of Seed, notwithstanding the fact that the increasing 
subventions granted by the State have rendered it more and more dependent 
upon the Government, (i) 

Owing to the always greater extension of its work and to the desire 


(i) See Dr. Hjalmar Nilsson’s original article: «The Swedish Institute for the 
Improvemeut of Field Crops at Svalof )>, B. June iyi3» Pp. 834 ' 843 - [Ed,). 
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included for the first time. It furi ished the following figures: 


186 




r 952 


I 899 


1471 


15 


413 


and the large decreavse in the admnistrative expenses (column 9) in 1910 arc due to the fact 
to administrative expenses, but to the fund for the promotion of .scientific objects and 


to give the emplo5’'ees of the establishment a surer and more advantageous 
position, a request for the increase of the subvention was made (the in¬ 
crease is so considerable that out of the total required revenue, estimated 
at £7 414, the subvention alone figures for £4 950), and the question was 
raised whether the State should not take over the establishment as one of 
its institutions. 

This change was supported by the Royal Direction of Agriculture 
(K. Landtbruksstyxelsen), which proposed however that the establishment 
should be managed by a fecial board nominated by the King and consist¬ 
ing of seven members. 

In order to ensure intimate cooperation with the Central Institute 
that the State possesses at Stockholm, in which other branches of agrietd- 
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tuial experimentation are carried out, it was proposed that two of the mem¬ 
bers should be on the board of both of these institutions. 

According to the measures proposed by the Government and approved 
by Parliament, the establishment will continue to belong to the Swedish 
Association for the Improvement of Seeds, in order that it may preserve 
that lil^erty of form which seems to have been so favourable to its develop¬ 
ment. The managing committee will consist of seven members, of whom 
five will be nominated by the Government and two by the Association for 
the Improvement of Seeds; a close cooperation with the State Central 
Institute will be obtained by means of two members belonging to both 
boards and by the discussions of the scientists of the two institutions. A 
laboratory will be installed for the chemical experiments required by the 
establishment. The State subvention is fixed at £4950 for the year 1914. 
It is estimated that the Association that receives the improved seeds and 
disposes of them commercially will give £2 200, while other sources of rev¬ 
enue will yield £264. 

In case the sum that the commercial association will have to pay ac¬ 
cording to the agreement approved by the Government should exceed the 
sum estimated in the budget, the excess will be put aside as an asset for the 
budget of the following year, thus allowing the contribution of the State to 
be ^mitiished. 
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1131 - Agricultural Shows. 


Belgium- 

1918 . Nov. 8-10. Brussels. — Poultry show ortjanizecl by the Braban^onne Club. Address to: 
M. Pirarcl, Ntvellcs, or M. W. Collier, 97 Rue des Caillous, Jetic. 

Nov. 8-10. Borgerhoul (Antwerp). — National poultry show organized by the “Neerhof” 
Socici}' of Borgerhoul. Address to the secretary: M. Bug. Dierkx, Chaussec cle Turii- 
hout, 221, Borgerhont, Antwerp. 

Nov. 15-17. Reiiaix (Ka.st Flanders). — International poultry show organized by the 
Pigeon Club. Address to the president: M. Olio Rose, Renaix. 

Nov. 15-17. Chiirlcroi. — International rabbit show organized by the “ Cunicolc Club ” 
or the Cliarleroi valley. Addrtw to: M. Pevenasse (secretary of the dub), Ch,irlcroi 

Nov. 20-30. (rheiit. — Annual international poultry show organized by the “Neerhof ’ 
Poultry Society. Aldrcss to the secretary: M. A. Hcyndrickx, 3 Rue du S.iiut Est>dti 
(ilicut. 

Dec. 14-15. Mout-sur-Murchienne. ~ National poultry show organized by the “Ccrcle 
avicolc et cuiiicole”. Address to: M. Eco|x>ld Germain, Place du Wez, Mout-bur- 
Marchiemie. 

Dec. 20-22. Antwci-p. — Eleventh international poultry show, organized by the “Ccrclc 
avicolc anversais ”. Address to: 28, Rue Torfs, Antwerp. 

1914 . Feb. 7-9. Iseghem (West Flanders). — Fourth international poultry show organized by 
the “ Hoenderbond’t Neerhof Address to: M. Val^rcEaridon, Caf6 Royal, Iseghem. 


France. 

1918 . Nov. 12-16. Paris, Grand Palais.—- International poultry show organized by the “Sod6t^ 
National d’Aviculture de France This show will indude fowls, ducks, geese, tur¬ 
keys, rabbits, pigeons and dead poultry; there are a great many prizes in kind, an 
object of art offered by the President of the French Republic, money prizes from 
the Ministry of Agriculture and the General Coundlof the Seine, gold and silver 


medals, etc. 
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' 1914 . Jan. 17-19. 1 /iUe. — Fifteenth international poultry show organized by the Avicul- 
tcurs du Nord *’ Society. Address to the general secretary: M. Emile Besreiunaux, 
92 Rue Franklin, Roubaix, Nord. 

March. Nice. — General agricultural and horticultural show organized by the ** Society 
Centralc d’Agriculturc et d’HorticultureAddress to the secretary: 113, Prome¬ 
nade des Anglais, Nice. 

May - November. Eyons. — Permanent horticultural show, comprising: fruit-bcariug and 
ornamental plants ; instruments, machines and apparatus for use in the various bran¬ 
ches of horticulture; plans, designs, books and publications on the subject. There 
will be three temporary shows of horticultural produce, as follows: June 5-9, Sept. 4-9; 
Nov. 21-27. Horticulturists and amateurs wishing to exhibit should make application 
in writing to the Mayor (M. Ic Mairc de Eyon, Secretariat dc I’Bxposition, Hdtcl dc 
Villc, Eyon), twenty days befoic the opening of each of the shows, indicating the 
number and nature of the exhibits and the space required. 

Germany. 

1918 . Oct. 22-23. Konigsberg. — Sixty-first show and sale of live stock, organized by the“Ost- 
preussische Hollander Herdbuch-Gcsellschaft The catalogue of the animals shown 
may be obtained from Ihc offices of the society: Becthovenstrassc 24-26, Konigsberg 
i. Pr. 

Nov. 22-23. Karlsruhe (Baden). — Rabbit show organized by the *‘Badcnia’* Rabbit 
Society.. 

1014 . May 5-7. Berlin. — Thirty-eighth Berlin Fat Stock Show. 

German East Africa. 

1914 . Daressalam. — General exhibition for German East Africa, organized by the Permanent 
Esdiibition Committee for German Industries (“Standige Ausstellungs-Kommission 
fiir die deutsche Industrie ”). Address: Berlin, N. W. 40, Roonstrasse i. 

United States of America. 

Cattle shows and fairs: 

1918 . Oct. 28 - Nov. 7. Jackson, Mississippi 
Nov. 3-8. Phoenix, Arizona. 

Nov. 5-12. Shreveport, I^ouisiaiia. 

Nov. 22-29. Fort Worth, Texas. 

Horse shows and fairs : 

Nov. 15-22. New York. 

Nov. 24-39. Fort Worth, Texjis. 

Dec. 1-6. Chicago, 

1132 - Agricultural Congresses. 

United States of America. 

1918 . Oct. 22.-N0V. r. Tulsa (Oklahoma). — Eighth lutcmalional Dry-Farming Congress. 

Applications for the report (costing one dollar) should be addressed to: John 

Bums, Executive Secretary-Treasurer, international Dty-Farmiug Congress, Tulsa, 
Oklahoma. 
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CROPS AND CULTIVATION. 

1133 » On the Circulation of Sulphur and of Chlorine on the Earth, and on 
the Importance of this Process in the Evolution of Soils and in the Veget¬ 
able World. ~ Kossovitch, P. (Bureau for Agricultural Science of the Scientific 
Committee of the Central Administration for the Organization of the I^nd and of 
Agriculture), in Rmisches Jourml filr Experimenttlle Landwirtschafit Vol. XIV, No. 3, 
p. 181. German Edition, p. 318. St. Petersburg, 1913. 

The writer treats specially the following subjects; 

I. The chlorine and sulphur contents of rocks and soils 

II. The quantities of chlorine and sulphur which are brought to the 
surface of the earth and to the soil by atmospheric precipitations. 

III. The quantities of chlorine and sulphur that are washed out 
of the soil by subsoil waters. 

IV. Part played by the chlorine and sulphur conveyed by the atmo¬ 
sphere in the evolution of the soil. 

V. Chlorine and sulphur content and requirements of plants. 

VI. General considerations on the circulation of chlorine and sulphur 
in nature. 

Chapter I. — The cblonne and sulphur contents of rocks and soils. 

On the basis of analytical data, mostly taken from the easting litera¬ 
ture on the subject, the writer comes to the following conclusions : 

i) Crystalline eruptire rocks rarely contain more than o.i per cent of 
chlorine; the most widely spread rocks generally contain still less, mostly 
only traces. The amount of sulphur in the same rocks is higher than that 
of chlorine and often es:ceeds o.i per cent. 

2) In cksiic and sedimentary rocks chlorine in sKghtly soluble form 
is completely lacking; it is present only in the form of easily soluble salts, 
generally in traces. 

3) In soils, chlorine in slightly soluble forms is not present; the traces 
that have been observed are due to easily soluble salts. Sulphur is present 
in the soil in certain quantiti^ in sKghtly soluble form, but they are not 
large; according to available data, the total amount of sulphur in the soil 
is found in the humous layer, and is 0.04 per cent, corresponding 
to O.I per cent, of SO3; in soils rich in humus, such as the Chemoziom, 
it reaches 0.1 per celit. The stdphur contents of the soil decrease considerably 
with the depth. 

Chapter IL — Chlorine and sulphur in atmspheric precipitations. 

On the strength of material collected in eight locaKties of European 
Russia and of the data available for other countries, which are chiefly 
taken from N. H. J. Miller's treatise The amounts of nitrogen as ammonia 
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and as nitric acid, and of chlorine in the rain-water collected at Roth- 
amsted {The Journal of Agricultural Science, Vol. i, Part 3), the writer 
believes himself justified in drawing the following conclusions. 

A. For Chlorine. 

1) The chlorine content of the several atmospheric precipitations varies 
in different parts of the world and within very wide limits : from 0.4 to 
71.9 per million. In the analy&es made for Russia the lowest chlorine con- 
tei t found in one determination was 0.42 per million (Shatilov Esperi- 
ment Station), the highest 58.11 (Borovoje Forest E::^periment Station). 

2) The yearly averages of the chlorine content of atmospheric precipi¬ 
tations varies in the different parts of the world within much narrower 
limits ; from 146 per million (Konstatinov Meteorological Observatory in the 
neighbourhood of St.Petersburg) to 9.72 (Islandof Ceylon), when Guardiain 
Spain is not considered, in which locality the exceptionally high figure of 31.20 
has been recorded. For the localities in Russia which have been examined 
the differences are still smaller, the lowest chlorine content (Konstanti¬ 
nov Observatoiy) being 1.46 and the highest (Borovoje) 4.00. In general 
it may be assumed that the atmospheric precipitation of the interior of 
Russia ranges in chlorine content between 2 and 3 per million, 

3) The amount of chlorine contained in the atmospheric iirecipitation 
depends chiefly on the position of the locality with regard to the seas and 
oceans ; on a pproaching the latter the amount of chloriii e increases. Also in 
regions which border on salt lands the precipitations maybe richerin chlorine. 
Generally slight precipitations contain more chlorine than the heavier ones. 

4) The quantities of chlorine which fall in one year with the atmosphe¬ 
ric precipitations per unit of area vary also very considerably in the various 
parts of the world. According to available data the lowest quantity of chlo¬ 
rine was observed at the Konstantinov Observatory, namely 7.09 lbs. per 
acre ; the highest at Guardia in Spain, 399.5 lbs. per acre. But the yearly 
accession of chlorine in most territories varies between 8.92 and 22.30 lbs. 
per acie. Among the Russian localities examined the first place belongs 
in this respect to the Forest Institute (near St. Petersburg) where each acre 
received 14,98 lbs. of chlorine. 

B. Sulphuric Acid. 

1) The lowest content in sulphuric acid per million pails of atmospheric 
precipitation sank in the single determinations lower than the chlorine con¬ 
tent, namely to 0.28 of SO3 (Sapolje Experiment Station). The maximum was 
90.2 of SOa at the Forest Experiment Station at Mariupol. 

The yearly average of sulphuric acid in the precipitation in the Russian 
territoriesthatwereinvestigatedwas 1.93 (Shatilov Experiment Station) and 
the highest X4.17 (Mariupol Forest Experiment Station). At localities within 
the area of influence of large cities, factories, railaways, etc., the amount of 
sulphuric acid contained in the atmospheric precipitations has been deter¬ 
mined by the writer to be above 10 parts per million, while in the country 
it varies between 2 and 3. 

2) The quantities of sulphuric acid per unit of area which fall to the ground 
with the precipitations vary considerably in the localities examined. Places 
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which are not under the influeiice of chimney smoke get yearly about 8.92 lbs 
of SOs per year. In the neighbourhood of towns and industrial works the 
yearly amount reaches almost 72 lbs. In .such localities the greatest por¬ 
tion of the sulphuric acid falls in winter. Thus, for instance, at the 
Forest Institute one-third falls during the summer half-year and two-thirds 
during the winter half. I/)calities in the country do not show much differences 
in the quantities that fall during the various seasons. 


Ckafter III. — The qnantiiics oj chlorine and sidphm 
contained in snhoU waters. 

On the basis of theoretical speculations the writer gives the following 
characters of subsoil water: 

1) The percentage of chlorine and sulphur in the water in the soil and 
subsoil is in general higher than that in atmospheric precipitations 

The general and fundamental cause of this greater percentage is the 
evapoiatiou, both directly from the soil and throt^h vegetation, of a part 
of the water received as atmospheric precipitation. 

2) As the ratio between the water that penetrates into the soil from 
the atmosphere and that which evaporates varies between wide limits, 
so do the relative chlorine and sulphur contents of soil and subsoil water 
vary greatly. In special cases these contents increase owing to a whole 
series of concurring causes. 

3) The percentage of chlorine and sulphur in the soil water of any local¬ 
ity may, under certain conditions and when the amounts of these elements 
contained in the atmospheric precipitations are known, furnish data by means 
of which the evaporation of water from the soil or the relative quantities 
of soil water that are formed, may be determined. 

4) The chlorine and sulphur content of the water in the soil varies 
not only with the locality, but from year to year and from seasoii to season, 
and changes in the course of years. 


Chapter IV - - Pari play id by the cluorinc and sulphur, which arc tonveyed 
by atmospheric precipitations, in the cmliation of the soil. 

The wrriter considers esdiaustively the two following questions : firstly, 
what length of time is necessary for the chlorine and sulphur of the atmo¬ 
sphere to transform a soil into a salt soil when there is no formation of 
subsoil water; secondly what is the least quantity of subsoil water neces¬ 
sary in order to carry away all the chlorine and sulphur introduced from 
the atmosphere. At the conclusion of the chapter the writer formulates 
ike following propositions: 

i) As primitive rocks contain only small quantities of chlorine and sul¬ 
phur, and these in the processes of weathering and soil forming are easily 
transformed into soluble compomids and rapidly leached out, the natural 
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consequence would be a relatively rapid irupoverisbment of the soil in 
these two elements, until their complete disappearance took place. As 
further the development of plants is impossible in the absence of sulphur, 
so is a continuous introduction of sulphur from the atmosphere a necessary 
condition for vegetation and for the evolution of the soil. 

2) III soils and subsoils in which,in connection with a dry climate,under¬ 
ground waters are not formed, an accumulation of sulphurand chlorine due 
to atmospheric precipitation must take place. If it be assumed as an approx¬ 
imation that the soil receives from the atmosphere only 4.46 lbs. of chlorine 
and 4.46 lbs. of SOa per annum (which corresponds to about one-half of the 
smallest amounts of these substances which are received per acre and per 
annum), the author calculates that it would take 12000 years to collect 0.5 
per cent, of each of these substances in a layer 3ft. 3 in. deep; in this 
case it would be a decidedly salt soil which would contain about i per cent, 
of chlorine and sulphur compounds But to render a soil too salty for most 
cultivated crops, which it becomes when it contains o.o5per cent, of chlorine, 
1200 years would be suf&cient, and these from a geological point of view 
constitute but a brief period. 

3) If, on the contrary, there is formation of subsoil waters, it requires 
great quantities of them to leach out completely the chlorine and sulphur 
compounds conveyed to the soil by atmospheric precipitations. Thus the 
quantities assumed above, namely 4.46 lbs. of chlorine and the same 
of SO3 would require about 720 cub. ft. of water per acre to leach them out 
as a o.oi per cent, solution, which would be equal to a layer of water of about 
0.2 inches; consequently the formation of a relatively insignificant quantity 
of subsoil water is sufl&cient to prevent an accumulation of chlorine and sul¬ 
phur compounds in the soil. 


Chapter V. — Qnantitin of chlorine and mlphnr contained 
in anti required by plaiUs. 

The writer discusses these ])oints principally in connection with 
sulphur. On the strength of the available Rtissiaii and North American 
analyses the following conclusions are arrived at: 

1) Determinations of sulphur content carried out with all due precautions 
on the plants themselves, not on the ash, show that cultivated crops are 
relatively rich in this element: in some of them, such as cabbage, timiips 
and onions, the sulphur content is higher than the content in phosphorus. 
In other plants, for instance red clover, lucerne and sugar beets the two 
elements are present in equal quantities; cereals especially are poor in 
sulphur, containing about twice as much phosphorus as sulphur. 

2) Accoiding to the above data, the sulphur content, expressed as SO3 
and referred to air dry matter, ranges in the grain of cereals from0.29 to 0.45 
per cent., in straw between 0.26 and 0.55 per cent. Clover hay contains 
0,41 per cent, of SO3, lucerne hay 0.50 per cent. Peas contain 45p^r cent, 
beans {Phaseolus) 0.58 and soy beans 0.85. In some crucifers the sulphur 
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content exceeds i per cent.: in turnips it is 1.85 and in cabbage 2.05pex cent, 
of SO3. 

3) The qmntities of sulphur which are removed by average crops from 
an acre maynbe expressed by the following figures: for cereals 6.25 to 8.92 
lbs, of SO3 (in crop of 1338 lbs. of grain and 1962 lbs. of straw per acre); 
for red clover 16.06 lbs. (4014 lbs, of hay); for lucerne 26.76 lbs. {53.52 lbs. 
of hay); sugar beets about 44.6 lbs and cabbage 65.13 lbs. (in a crop of 
3212 lbs). 

4) The sulphur derived from atmospheric precipitations is sufficient to 
satisfy the wants of relatively abundant crops of cereals only, but on condition 
that there be no leaching out of sulphur; for if there is any such loss, the 
cultivation of such plants unless accompanied by appropriate manuring 
will gradually lead to a shortage of sulphur and the crops will diminish 
until an equilibrium gets established bewoeen the sulphur brought by 
the atmosphere and that taken up by the plants and leached out by sub¬ 
soil water. 

5) On the other hand, in localities situated near towns and industrial 
centres, the wants of such plants as are most exacting in their sulphur 
requirements can be completely satisfi.ed by the quantities furnished by the 
atmosphere. In making and judging experiments on the requirements of 
sulphur in the soil the above mentioned great difieiences in the amounts of 
sulphur given up by the atmosphere according to locality must be taken into 
account. This especially in treating the question of soil sickness in con¬ 
nection with clover and in dressing clover with gypsum. 

6) The reserves of sulphur in the soil cannot be considered as being large 
in comparison with the requirements of plants as to this element. An aver¬ 
age sulphur content of the soil (in the upper layer one foot deep o.i per cent. 
SOa, in the next 2 ft. 3 in, 0.025 cent.) amounts to about 5085 lbs. 
per acre in a layer 3ft 3 in. deep; one half of this amount corresponds 
to 285 cereal crops or 70 lucerne crops. 

All the preceding data and considerations show that in certain cases 
an impoverishment of the soil as to sulphur aiid a shortage of this element for 
the nutrition of plants is possible, ard coi.sequently that sometimes for a 
succession of heavy crops the introduction of sulphur by means of suitiible 
manuring becomes necessary. 

Chapter IV. — General considerations. On the circulahon 
of chlorine and sulphur on the globe. 

It is specially emphasized that at present the circulation of chlorine 
con sists chiefly in a mechanical transport between the land, the seas, and 
the atmosphere, and in the form of that simple combination in which 
chlorine is prevalently found. 

The circulation of sulphur is considerably more complicated: on the 
one band sulphur is subject to a continuous passing from an inorganic to 
an organic form and vice-versa, on the other it undergoes oxidation and 
reduction processes in most of which micro-organisms take part. 
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1134 - The Condition of Soil Phosphoric Acid Insoluble in Hydrochloric Acid.— 

Fry, W. H. (Scientist in Soil I^aboratory Investigations, Bureau ot Soils, U. S. De¬ 
partment of Agriculture), in The Jinunal of Industrial and Engineenng ChefmslrVt 

Vol. 5, No. 8, pp. 664-665. Easton, Pa., August 1913. 

The official method for the analysis of soils is accomplished by digest¬ 
ing a known quantity (10 grams) of the soil in hydrochloric acid, specific 
gravity 1.115, for ten hours on a steam or water bath, and then analysing 
the solution thus obtained for the constituents which it is desired to deter¬ 
mine. This method does not invariably give the total amount of phosphoric 
acid present in the soil analysed. The writer gives the values obtained in 
the study of the chemical composition of Maryland soils ; the average per¬ 
centage of phosphoric acid estracted was about 57.6 per cent. In the same 
manner a series of Virginia soils, in every case except one, gave less amounts 
of phosphoric acid than the total amount obtained by the fusion method. 

There are two explanations for this ; 
a) The phosphoric acid not extracted by the official method is pre¬ 
sent in the soil in compounds insoluble in the acid used. 

h) It is present in a soluble from which it is protected from the action 
of the acid. 

We have no means of directly testing the first of these possibilities. 
Several mineral phosphates have, however, been foimd which their finders 
state are insolublein hydrochloric ^cid. None of these in soluble phosphates 
however have been discovered in the soils examined by the Soil Bureau; 
if they do exist in them the quantity present must be extremely small. 
Further the amount of insoluble phosphoric acid present in minerals which 
do not carry the former as an essential ingredient, or which is present in 
other forms derived from the interaction in the soil solution, must be very 
small indeed. 

In regard to the second possible explanation, mineralogical analyses 
have shown that a very large number of soils contain apatite, a hydrochloric 
acid-soluble calcium phosphate, enclosed in quartz grains. Such soils 
were subjected to acid digestion, and the apatite was found still inclosed 
in quartz, and apparently unattacked. 

In conclusion, it may be said that possibly a very minute quantity of 
phosphoric acid is present in soils in compounds which are insoluble in 
hydrochloric acid, but a large part of the phosphoric acid not extracted is 
present in a soluble form, i. e., as apatite, which is protected from the 
action of the acid. 

ii?5 “ The Question of the Inoenlation of New Crops on Moor Soil.—R amm,b, 

m lUustrierte Landwirtshaftlichc Zeitung, Year 33, No, 66, p. 597* i ^8* Berlin, 

August 16, 1913, 

The inoculation of new crops on moor (i) soil, whether by means of ino¬ 
culated soil or of pure cultures, is a matter of much difficulty when it is a ques- 

(i) We translate the German ‘^Hochmoor** as ‘'moor”, and ** Niedermoor ** as 
fen **; cf, Tansley : “ Types of British Vegetation ”, pp. 208-213. 

(Ed,) 
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tion of thus treating hundreds oi acres. For this reason, attempts have 
for man}’' years been made on the State farm in the Wiesmoor to substitute 
a dressing of nitrate of soda (i8o lbs. per acre) tor inoculation. The at¬ 
tempt has been most successf^: the crops grew well right from the start 
and developed in a thoroughly satistactory manner. 

From this time, all new crops in the Wiesmoor have been thus prepared; 
the results have been uniformly successtul and no interruptions in the culti¬ 
vation operations have occurred. In 8 to 14 days aftei germination, the 
roots of the clovers and other Leguminous plants show plenty of nitrogenous 
nodules. 

On areas which have not been inoculated or manured with nitrate, 
the root nodules do not make their appearance until much later, generally 
not until about eight weeks have elapsed. Further, the crop, as a rule, 
shows gaps which only fill up after some time. 

It should be the task of science to ascertain the source of the bacteria, 
which, on the application of nitrogenous manure, produce such a general 
and regular crop of nodules on the roots, and to account for the increased 
bacterial receptivity possessed by plants with nitrogenous manuring. 

The practical results of the experiments on the Wiesmoor show that 
where new crops must be sown throughout the spring and summer, a nitro¬ 
genous manure is less troublesome and much more certain in its effects than 
inoculation; thus the application of easil}^’ soluble nitrogen is preferable from 
an economic stand-point. With a nitrogenous manure, the success of the 
newly-sown crops can be more surely reckoned upon, while there are more 
failures in the case of inoculation. The areas receiving the nitrogenous 
manure develop so well that the cost of the fertilizer is paid by turning 
the sowing year to account. If the greater certainty is taken into con¬ 
sideration, a nitrogenous manure is also cheaper than inoculation. Further 
experiments should show how far the above-mentioned results are affected 
by the application of nitrate of soda in larger or smaller amounts than the 
180 lbs. per acre employed in this case. 

1136 - Experiments on Denitrification. — Tchirikov Tti. and scho^uck, a. in i . vU - 

Uta Moskov^ka 0 Selskokhosiai\}vemHi 0 In^hluia, Year XIX, Pdrti, ]>p .j/o 

Moscow, 1913. 

Three series of esperimenls on denitrification conducted at the Agiono- 
mic Institute at Moscow. 

I. Influence of moisiute on the course of denitrification in the pre^eme of 
straw in progressive doses. — Experiments carried out in sandy loam soils ai 
different degrees of moisture: 40, 60, 80 per cent, oi the water capacity 
of the soil. The results obtained were the following: 

1. Oats both without strawand in doses of 0.25 to i per cent, of the soil 
in pots, developed best with 80 per cent, of moisture, 

2. A diminution in the yield of oats was observed with increasing 
doses of straw and this with various degrees of moisture. 

3. This diminution of yield took place more rapidly with 80 per cent, of 
moisture ; with less moisture it was less intense. 
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4. In general an increase in the degree of moisture favours the depress¬ 
ing influence of the straw both on nitrate of soda and on sulphate of ammonia. 

5. The decrease of 3rield caused by the application of 0.25 per cent, of 
straw is equivalent to that caused by a reduction of the d^ree of moisture 
to 20 per cent. 

II. Addition o] cayhonate of lime inthe presence of straw. —The addition of 
carbonate of lime diminishes the depressing eflects of straw considerably 
if not completely. The favourable elects of carbonate of lime are already 
noticeable with a dose of 0.25 per cent, of the earth; but on in creasing the dose 
to I per cent, there was no further increase of yidd. 

III. Action of sugar starch and straw. — Esq)eriments of cultivation 
in sand with additions of sugar, starch and straw, in doses of ^/gto r per cent, 
of the sand. The plants grown (oats and mustard) developed least with 
sugar, next camestarchand straw. As for the balance of nitrogen the writer? 
make the following principal observations : 

1. The depressing action on plants caused by the addition of the above 
mentioned substances is not due to a real denitrification. 

2. The nitric nitrogen of the soil gets converted into albuminoid bodies, 
thus depriving the plants of a considerable part of the assimilable nitrogen. 

3. The percentage of nitrogen in plants is the greater the more their 
development is depressed. 

4. The addition of organic substances in the presence of nitrates causes 
the production of an alkaline medium and in direct ratio to the quantities 
employed. 

1137 - Irrigation Resources in California and their Utilization. — Adams, e. 

(under the direction of Foetu'E. S.) — U. S. Dipailtm^nt of AgricuUii^e, Office of 

Experiment StationSj Bulldm 254, pp. 95, 9 maps. Washington, June 1913. 

For many years the United States Geological Survey has been mapping 
topography, measuring streams, and studying underground waters in Cali¬ 
fornia, and engineers of the Reclamation Service have been looking for pos¬ 
sible developments of unreclaimed land. In 1910 the Office of Experiment 
Stations directed an irrigation census of California, and in 1912 the Con¬ 
servation Commission of California published three full reports dealing with 
Northern, Central, and Southern California respectively and the irrigable 
area of each section, together with discussions of water supplies, their 
present use, and estimates of future possibilities. The present Bffiletin 
summarises these and records the results of a furthei series of field investi¬ 
gations made by the Office of Experiment Stations in cooperation with the 
Conservation Commission during the year 1912. 

Irrigation is not equally necessary in all parts of California, neither can 
the necessity for it be prefficted from the annual rainfall. If grain were 
the only crop grown, but little irrigation would be required in the coastal or 
in some of the interior valleys of the northern half of the State. Below 
San Francisco the necessity would increase, becoming absolute in the lower 
San Joaquin Valley and most of the State south of Tehachapi. But even 
in the northern part of the State the rainfall occurs almost entirely during 
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the winter, which is the growing period, and during the rainless summer 
few plants can be grown without an artificial water supply, so that irriga¬ 
tion during the latter season is a distinct advantage in nearly every section 
of the State. 

Northern California,oTthQ.t portion of the State north of San Francisco, 
is divided into six irrigation zones: the coastal zone, the mountain 
valleys to the north, the mountain valleys to the east, a zone of high pla¬ 
teaus and valleys in the north-eastern comer of the State, the Sierra foothills 
on the western slope of the Sierra range, and the Sacramento Valley. The 
present extent of irrigated land and possible future developments are esti¬ 
mated as follows. 


Coastal counties. 

North-central mountain valleys. 

North-eastern plateaus and valleys .... 
Feather River valleys (mountain valleys) . 

Sierra foothills. 

Sacramento valley. 

Total . . . 


Agticttltural 

land 

Irrisated 
at present 

Total area 
to be eveatually 
irrigated 

acres 

acres 

acres 

502 200 

2675 

100 000 

435 000 

103 850 

250 000 

867 000 

161 930 

300 000 

158000 

50600 

100 000 

789000 

45*50 ! 

200 000 

3449000 

123500 

2 500 000 

6 200 200 

487805 

3 450 000 

100 

7-9 1 

55*6 


In a general way it may be said that the irrigated land in Northern 
California forms but a small percentage of the agricultural land and enjoys 
a very abundant water supply which is used in a wasteful fashion. If 
used to the best advantage and with suitable storage, etc., the water resources 
of this section should be sufficient to increase the irrigated area from 
7*9 to 55.6 per cent, of the agricultural land. 

Central California, or that part of the State south of San Francisco and 
north of Tehachapi, is divided into four irrigation zones: the coastal valley, 
the large central valley of San Joaquin, the Sierra foothills on the wetem 
slope of the Sierra range and a high zone east of the Sierra range. The agn- 
cultural areas irrigated at present or liable to future development are as 
follows: 
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Agricultural 

land 

Irrigated 

at present 

Total area 
to be eventually 
irrigated 



acres 

acres | 

1 

acres 

Coastal Valley. 


887 000 

82 000 1 

200 000 

Son Joaquin Valley . . . , 

. 

7 576 000 

I 728 975 

3 850 000 

Siena foothills. 


730 000 

10 620 

50 000 

Zone east of the Sierra . 


472 000 

137 760 

200 000 


Total . . . 

9 665 000 

I 959 355 

4 300 000 



100 

20.3 

44-5 


In the coastal valley the water is not abundant and is further reduced 
by the fact that the cities take a heavy toll.|, Already^ one-third of the 
water used there for irrigation is pumped, and as valuable crops can be 
grown when water is available, considerable expense may be incurred 
in order to obtain it. On the whole, good use is made of the water supplies 
in Central California, and future development will only take place by prac¬ 
tising the strictest water economy and, in the case of the coastal valley, by 
utilizing the underground resources. In the high zone east of the Sierra 
Nevada the available water supply will be tapped by the Los Angeles aque¬ 
duct, now under construction, which will divert 430 cubic feet per second for 
use in and about Los Angeles. 

Soi^thern California, or that part of the State south of Santa Barbara 
and the Tehachapi Mountains, is divided into six irrigation zones, four of 
which are more or less coastal, the two others being the Colorado and Mojave 
deserts: 

With regard to the coastal zones, Santa Barbara and Ventura Counties 
have not, up to the present, utilized their water resources as completely 
as other parts of Southern California, and the surface flow together with 
underground supplies might serve to increase the irrigated area 6 ^ times. 
Development in the Los Angeles and San Gabriel River zone will depend 
largely on the Los Angeles aqueduct, and in the two other coastal zones no 
great developments are likely to take place, as the supplies are already well 
utilized. In the desert zones, the luxuriance of plant growth under irri¬ 
gation is inevitably bringing about development, though the water resources 
are limited. Increased supplies will come in part from the Colorado River 
and in part from underground supplies. 

Summarising: “ The total area of irrigable land found in the zones of 
irrigation water supplies, which includes all of the valley lands, the rolling 
plains of the Great Valley, the arable portions of the Sierra foothills up to 
about 3000 feet in elevation, and all of the plateau and desert lands to which 







1532 permanent improvements. — DRAINAGE AND IRRIGATION 


Santa Barbara and Ventura Countle-^ . . . 
lyos Angeles and Sau Gabriel River lands . 

Santa Anna River lands. 

San Diego County .. 

Colorado Desert and River Valley^ . . . , 
Mojave Desert.. 

Total . , . 


Agricultmal 

land 

1 Irrigated 

at present 

Total area 
to be eventually 
irrigated 


acres 

acres 

509250 

49 656 

322 500 

441986 j 

167 454 

381 500 

876 671 

213407 

279 000 

363668 ' 

19 880 

87 100 

^ 550 75 « 

279 600 

766 500 

2 328 000 

15489 

113 000 

6 070 325 

7^5486 

I 949 600 

loo 

12.3 

33 


some ixrigation water supplies are avai1a]>le, is ai 935 300 acres, of which 
3 192 646 acres are already irrigated, and 9 699 600 acres are estimated as 
the area to be ultimately irrigated. 

The writer states that the results given abov'e are largely statistical, 
so that the estimates of areas ultimately to be irrigated can only be very 
approximative. The 1912 investigation dealt chiefly with a detailed study 
of six typical irrigated areas which are fully described in the Bulletin. The 
writer repeatedly urges the absolute necessity of a general State control of 
all water supplies, for in that manner only can they be put to the best use 
and lead to a maximum development of agriculture in California. 

1138 - The Murrumbidgee Irrigation Scheme in New South Wales. — Jomnai 

Of the Royal Society of Art^,Y oh EXI, No. 3168, pp. 873-875, Eomlon, August 8, 1913. 
The soil of the so-called “chocolate'" lands in the western part of 
New South Wales is extremely fertile, but up to the present owing to in¬ 
sufficient rainfall, the land has only been used for grazing sheep and cattle. 
As the outcome of the work of a Royal Commission, appointed thirty years 
^o, the State Government has begun work on a gigantic irrigation scheme 
in the Murrumbidgee River basin. 

The waters of the Murrumbidgee are derived from the lofty table lands 
in the Eastern part of the colony where the rainfall amounts to from 20 
to 70 in. per annum ; the chief gathering ground is a basin 5 000 sq. miles 
in extent with only one outlet to the lower country through a deep gorge 
at a place called Buirinjitick. With a suitable dam here the most perfect 
natural reservoir is obtained, backing up the river for 41 miles and two im- 
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port ant tributaries for 15 and 20 miles respectively, and forming a lake 
with an aiea of 29 square miles. “The dam is of Cyclopean concrete, 240 ft. 
high at its maximum section, and i8ft. wide at the top. The up-stream 
face is nearly vertit^al, being slightly battened down to the base. The down¬ 
stream face shows a curve concave to the down-stream to 60 ft. below the 
crest, so as to make the dam 36 ft. thick at that point. Then there is a 
slope of I % to I for a depth of 90 ft., at which point the dam is 90 ft. thick 
Then follows another curve in the same direction, for 50 ft. vertical, to a 
level 40 ft. aboA^e the base. From this point the face is vertical, and finishes 
at 176 ft. from the inner toe of the foundation. In plan the dam will be 
784 ft. in length along the crest, which is curved convex to up-stream to a 
radius of 1200 ft. The wall is being built up in a series of units, each 
repiesenting the average quantity of concrete that can be placed in one 
day These units break joint in every direction, so as to imitate masonry 
construction and minimise defects due to remission of work,'' 

The outlets consist of four 4 ft. 6 in. pipes, passing through the dam 
near the foundation, and controlled by valves, and two byewashes at the 
top, one at each side of the dam. The sides and bed of the gorge are of 
granite, and blocks of this are used for the concrete ; sand is also obtained 
near by. The granite floor is irregular, so that the concrete masses key 
into the holes, thus preventing any possible movement under the pressure 
of the water. 

The estimated cost of the dam, notwithstanding the high price of the 
labour, comes to about £ 750 000, which is roughly equivalent to £ i per 
acre-foot of water held back ; this is believed to be much less than the cost 
of any similar work elsewhere ; the Assuan dam, which holds up a maximum 
depth of 75 ft. of water, as against 230 ft. at Burrinjuick, cost £2 7s. per 
acre foot of stored water. 

For 220 miles below Biurinjuick irrigation is not required; then a 
rocky dike at Berembed, near Narandera, forms a convenient point for the 
diversion of the river. The main irrigation channel is 132 miles long and 
has a 34-mile branch, as well as distributing channels, and will serve to irri¬ 
gate a block of land of 1300 000 acres. At the point of diversion, a flow 
of 2 000 cubic feet of water per second will be available. The main irri¬ 
gation canal is 64ft, wide at the water-level with a flow 8ft. deep, equal to 
a present discharge of looo cubic ft. per second; this capacity will even¬ 
tually be doubled. Distributing canals carry the water to each separate 
holding. Most of the farms on the area are designed for mixed farming 
and comprise jO acres of irrigable land. Some, however, are smaller, while 
horticultural and workmen’s blocks are narrowed down to 10 and 2 acres 
respectively. 

The irrigation settlement will include three towns, about 400 miles 
away from Sydney. These wiU be planned on modern lines, and will be 
provided with factories for the utilization of the produce. Roads will be 
arranged in such a way that no landowner will be more than a mile and a 
half from one. 
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The soils in the Murrtimbidgee Valley ate suited for irrigation, being 
loamy, deep, rich and friable. The natural drainage is such as to preclude 
any necessity for an artificial system. Analyses show that the soils contain 
an exceptional proportion of potash, and nodular limestone is abundant. 
The soil displays great bacteriological actmty with rapid and vigorous 
nitrification. Mineral plant food is abundantly present. 

All the land within the irrigation area is leasehold, and the lessees have 
to conform to conditions and regulations that are more or less inseparable 
from an undertaking that needs more co-operation than among the settlers 
in more ordinary circumstances. The conditions to be fulfilled are perpe¬ 
tual residence, payment of rent and balance of survey fees, and for value of 
improvements, if any, on the land when applied for. The rent is at the rate 
of 2 34 annum on the capita value. Farms are not transfer¬ 

able, with certain exceptions, until 5 years* residence has been completed. 

As to the cost of water to the settler, it is fixed at 5s per acre-foot 
during the summer; this water rate is to be reduced by one half during the 
settler's first year of occupation, then increasing uniformly until the sixth 
year, when the 5s rate is required. The operations of farming on the area 
have now fairly started, and a certain amount of produce has been sent 
away to market. 

The cost of the present scheme in round figures is approximately as 
follows: main works, £ i 650 000; subsidiary channels, £650 0000; cost of 
land, £ 1000 000; total cost £ 3 300 coo. 

1139 - Gompaicative Manuriui: Ixperiments with Crushed Phonolite and 40 per 
cent. Potash Salts. — WaOner, F. DUngmigsversudie des Deutschen HopfbauTereins 
mit Phonolithmehl (KaliwKkat) in Vergleich zu 40 % igem Kalisalz in den Jahren 
1910-1912. —Praktische fur Pfianzenhau und Pfianzenschutz,Y^r Xl, Parts 4, 

5, 6, pp. 53-53, 67-70, 77-82. Stuttgart, April-May-June 1913. 

An account of three year experiments {1910-11-12) carried out at Geisen- 
feld, Bavaria, by the German Hop-Growers' Association (“Deutsches Hop- 
fenbauverein *’) at Geisenfeld, Bavaria. The hop garden which was the 
site of the experiments was planted in 1908; the soil was humous sand (83.4 
per cent, of fine soil), infertile and poor in potash (0.107 per cent. KjOin 
air-dried fine soil). To a basis of sulphate of ammonia, basic slag and lime 
were added, for comparative purposes, the crushed phonolite prepared by 
the “Westdeiitsche Eisenbahngesellschaft, Koln, Abteilung Steinbriiche, 
Brohl am Rhein ", and 40 per cent, potash salts. The crops of iQto 
and 1911 were failures owir^ to reasons unconnected with the experiment. 

In 1912 the experiments were recommenced on eighteen plots; in twelve 
there were 4 rows of 20 hills, and in six there were 4 rows of 10 hffls. Each 
hill, received 100 gms. (3 % ^2.) of sulphate of ammonia, 150 gms. (5 oz.) 
of basic slag (at 18 per cent, P3O5), and 100 gms. (3 34^2.) of lime as a top 
dressing. The potash manure was applied as follows. 
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Plots 1, 7 * t 3 : 284 gms. of phonolite at 9.87 per cent, potash *s ^8 gms. O 

» 2, 8, 14; without potash — 

» 3, 9, 15 : 60 gms. potash salts at 46.84 per cent potash 28 gms. » 

» 4, 10, 16: 142 gms. of phonolite sa 14 » » 

» 5, n, 17: without potash — 

» 6, 12, 18: 30 gms. of potash salts = 14 » » 

Reduced to acres, the results obtained in 1912 ate from the financial 
point of view as shown in Table I. 


Table 1 . 


Amount of potash 

Increase ] 
in crop due 
to 

the potash 

manure 

Profit 

(hops 

at 745 6 i 
per cwt.) 

Cost of ma¬ 
nure and of 
pidcingand 
drying extra 
crop 

Net profit 
due to the 
potash 

manure 


cwt. 

£ 

s 

. £ 

5 

£ f 

129 lbs. as potash salts (2 oz. per hill) 







at 25 gd per unit. 

6.1 

22 

14 

8 

2 

14 12 

64 lbs. id, (z oz. per hill) id . 

3-7 

13 

17 

4 

17 

9 0 

129 lbs, as phonolite (10 oz. per hall) at 
55 per unit. 

2.0 

7 

6 

3 

4 

4 2 

64 lbs. id , (5 oz. per hill) id . 

0.7 

2 

15 

I 

6 

I 9 


The data respecting the quality of the hops in 1912 are given in Table II. 

Table II. 


Potash manme 

PoinU 

for appearance, 
lupulin 
and aroma 

(3—15) 

Commcrc 

relative 

(minimumxoo) 

ial value 

absolute 
(per cwt.) 

129 lbs. of potash as phonolite. 

9.25 

lOI.O 

105s 

» » » potash salt .... 

9.75 

102.5 

1065 6d 

64 » » phonolite. 

9.00 

IOI.5 

106$ 6d 

» » » potash salt , . , , 

10.00 

105.0 

logs 

None. 

9.75 

104-3 

logs 
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1140 - The Sulphur Industry and Trade in the United States, — phalbn, w. c. 

(U. S. Geological Survey) Sulphur Pyrite and Sulphuric Acid. — The American Per- 
tUizef^ Vol. XXXIX, No. 3, pp. 41-56 (4i“47) Philadelphia, August 9, 1913. 

The production of sulphur in the United States since 1880 is shown in 
the following table. 

Production of sulphur in the United States, 1880-1912 in long tous. 


yedr 

1880 . 

1881 . 

1882 . 

1883 . 

1884* 

1885. 

x886. 

1887 .. 

1888 . 

1889 . 

1890 . 

1891 . 

1892 .. . . . 

1893 . 

1894 . 

1895 . 

1896 .. 

1897 . 

1898 . 

1899 . 

1900 . 

1901 . 

1902 . 

X903. 

1904 . 

1905 . 

1906 . 

1907 . 

1908 . 

1909 . 

1910. 

I9ir. 

1912. 

* Indudiug the production of pyrite. 


Value 


Quantity 


536 

21 000 

536 

21 000 

536 

21 000 

893 

27 000 

446 

12 000 

638 

17875 

2232 

75 000 

2 679 

100 000 




402 7 850 


I 071 

39 600 

2 400 

80 640 

1 071 

42 000 

446 

20 000 

I 607 

42 000 

4 696 

87 200 

2031 

45 590 

1 071 

32 960 

4313 

107 500 

3147 

88 100 

241 691 ♦ 

I 257 879 

207 874 * 

947 089 

233 127 * 

I 109 818 

127 292 

2 663 760 

181 677 

3 706 560 

294 153 

5 096 678 

293 106 

5 142 850 

369 444 

6 668 215 

239 313 

4 432 066 

255 534 

4605 112 

265 664 

4 787 049 

303 47 Z 

5 256422 


In determining the value of most of the sulphur produced in 1912^ the 
current market price in New York was taken and the mine values were 
computed from it. Prices remained fairly constant throughout the year 
at $ 22 to 22.50 per long ton for prime Uouisiana sulphur. 
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Quotations on other sulphur per loo Ihs. 

$ $ 

Rolled feulphui ...1.85 to 2 15 

Flour » ... *.2.00 » 2.40 

Sublimed » .2.20 » 2 60 

Sulphur was produced chiefly in Louisiana, and in smaller quantities 
in ISTevada and Wyoming in 1912. The production of the individual States 
cannot be given without divulging confidential information. Utah, which 
has produced on a small scale in previous years, reported no output in 1912. 

Trade, Imports and Exports, — The imports of sulphur during the 
last five 5"ears are shown in the following table: 


Sulphur imported and entered for consumption in the United Stales 
from 1908 to 1912, in long tons 



Crude 

Flowers 
of sulphur 

Refined 

All other 1 

Total 

Year 

Quau- 

Value 

Quan- 

Value 

Quan- 

Value 

Quan- 

Value 

Value 


tity 


tity 


tity 


tity 





$ 


$ 


$ 


$ 

s 

1908 • . . 

19 620 

318 577 

793 

22 562 

693 

17 227 

30 

4013 

362 3/9 

1909 . . . 

28 800 

492 962 

770 

23 084 

966 

26 021 

53 

7565 

549 632 

1910 . . . 

28656 

496 073 

I 024 

30 180 

1106 

25 869 

47 

6 489 

558811 

1911 . . • 

24 200 

434 796 

3S91 

83491 

985 

24 906 

! 68 

9643 

552 836 

1912 , . . 

26885 

494 77S 

I 311 

39 126 

1665 

40933 

66 

9137 

583 974 


Crude sulphur imported from \he folbywing countries, 
from 1910 to 1912, in lofig tons. 


Countries whence exported 

1910 

1 

xgxx 

X9ia 

Quantity 

Value 

Quantity 

Value 

Quantity 

Value 



$ 


$ 


$ 

Canada. 

5 

100 

— 

— 

— 

— 

United Kingdom .... 

7 

199 

II 

248 

— 

— 

Italy. 

10 704 

201 993 

8031 

1561:57 

23^8 

46003 

Japan . 

X 7 377 

283 232 

16185 

279 991 

24505 

447946 

Other countries. 

554 

10 404 

23 

329 

32 

829 
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The exports during the last three years were as follows : 


Total exports of sulphur from the United States 
from 1910 to 1912, m long tons. 


Year 

Quantity 

Value 

i 



$ 

1910.! 

30 742 

552 941 

1911. 

28 103 

545 420 

1912. 

57 736 

I 076414 


It is to be noted that in 1910 the stilphur production of the United States 
amounted to 3147 tons; the imports during that year were 167 696 tons, of 
which 166 285 were crude sulphur chiefly from Sicily. Thus the domestic 
production amounted to 1.84 per cent, of the sulphur consumed durii^ that 
year, while in 1912 against a domestic production of 303 472 tons the im¬ 
ports amounted only to 29 927 tons, the domestic production constituting 
91 per cent, of the consumption, and the imports less than 9 per cent. More¬ 
over in the same year the excess of exports over imports amounted to 27 809 
tons and the balance of trade in favour of the United States was $ 492440. 
The imports from Italy were only 8.7 per cent, of the total, while those from 
Japan amounted to 91 per cent. For the year 1912 it is estimated that the 
output of that country cannot be far from 40 000 tons, and it is believed 
that with the completion of the Panama Canal, United States sulphur may 
practically displace foreign sulphur on the Pacific Coast (California, etc.). 

Further development, — Some new factors of the American sulphur 
industry are the foreign expansion of the Union Sulphur Co. of Louisiana 
and the new sulphur mines in Texas and in Wyoming. 

The Union Sulphur Co. is reported to have negotiated with the city au¬ 
thorities of Rotterdam (Holland) for the leasing for twenty-five years of a 
suitable tract of land having access to one of the harbours upon which to 
build a sulphur mill and other buildings. ‘The city has offered a tract of 
land 330 X 420 feet with dock facilities on the Maas Haen, for which an 
annual rental of $ 4200 is asked. The firm contemplates making Rotter¬ 
dam its headquarters in Europe, and already a new refinery with grinding 
and storage facilities is being built. During 1912 the company is stated 
to have acquired storage facilities at Hamburg (Germany). Besides these 
recent additions to its European distributing centres the company has re¬ 
fineries and storage plants at Marseilles and Cette in France. These plants 
will be supplied by the company's own fleet of ships, to which two vessels 
were added in 1912. 

In 1909 and 1911 the occurrence of suphur near Bryan Heights at the 
mouth of Brazos River, in Brazoiia County, Texas, was reported. Actual 
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mining operations however were not begun till November 1912 by the Free- 
poit vSulpliur Co. The work has been somewhat intermittent owii^ to 
difiSculties inherent in the loeginning of an operation of this kind. 

The sulphur is to be obtained by a process similar to that employed in 
Louisiana, that is the sulphur is melted in the ground by superheated water 
and is pumped to the surface by an air lift. Up to the middle of February 
1913 seven wells had been sunk. 

Bryan Heights is well located for the exploitation of the sulphur. It is 
ohly 3% miles from the Freeport harbour. The detailed results of the 
drilling operations have not yet been published, but it is reported that 
the sulphur deposit was found at a depth varying between 900 and 1100 
feet. The sulphur beds themselves ranged in thickness from a few inches 
up to 7 feet, Fuel oil will be used in the machines for raising the sulphur and 
the oil can be delivered at Freeport at a low cost. 

Other sulphur deposits have been found in Wyoming, but it is still 
doubtful whether they can be utilized unless the local demand becomes 
great. 

Lastly the deposits of sulphur situated on White Island in the Bay of 
Plenty, New Zealand may, prove of interest for the markets of the Pacific. 
Work began on these deposits in April 1912 and the tonnage of sulphur 
estimated in them is very large. 

1141 - Experiments on the Avaflability of Glueosamine Hydrochloride as a 

Source of Nitrogen for the Nutrition of Com (Zea, Mays) and Beans (Pba^ 

SCOlus JttuHiflorus)^ —Hamlin, M, h. in The Jourmlof the American Chemical 

Sodely, Vol. XXXV, No. 8, pp 1046-1049. Easton, Pa., August 1913. 

Two sets of experiments were carried out with 46 and 24 plants respec- 
tivdy, and showed that glucosamine could not be utilized as a source of 
nitrogen in plant nutrition, owing either directly to its own characteristics, 
or indirectly to conditions it may have caused, such as the growth of some 
mould which frequently appeared in the glucosamine solutions. 

1142 - New Selection Varieties from Alpine Forms of Fodder Grasses. von wbin. 

ZIERL, Th. m Zeitsclmft fiir das LandwirischafilicheVersuckswe^en in OesterreichtYeax XVI, 

Part 7, pp. 790-820, 2 figs., 10 plates. Vienna, July 1913. 


I. Ineeubnce op the Aipine Ceimate on Pasture Grasses. 

Specific alpine plants show a number of the most varied and charac¬ 
teristic morphological and physiological modifications, which are to be 
attributed primarily to the effect of the alpine climate, and according to 
C. v. Naegdi should beregarded as'^adaptation characters”, in distinction 
to differences in organic characters which are not directly connected with 
adaptation to special circumstances, and are more constant. 

The writer has for many 3’'ears been carrying on experiments and studies 
on the Sandlingalp in the Northern Alps, at an altitude of 1400 m. (4700 ft.); 
these have shown that on the whole a number of the most valuable and 
important ^ecies of pasture grasses from the plains, and especially the wild 
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forms from higher grotmd, when grown under alpine conditions, gradually 
give rise to other forms differing in morphological and physiological charac¬ 
ters from their valley-bred ancestors. The most interesting point, and the 
one of greatest value from the agricultural standpoint, is that by means 
of continued selection, bearing on the most important characters for fodder 
plants (resistance to cold, 3deld of fodder, tillering, early development, etc.) 
these characters may be further intensified and prove constant under alpine 
conditions (sub-alpine vegetation region) even after 20 years* cultivation; 
in this way new varieties of these cultivated plants may be raised. 

When it is also taken into consideration that many of the parent i^lants 
dating from 1891 which have undergone this gradual transformation, aic 
still growing in the experiment garden on the Sandlingalp, it appears to the 
writer that his selection experiments with Gramineae may be regarded as a 
further and conclusive proof of the truth of the theoiy advanced by 
Lamarck and uphdd by C. von Naegeli, that environment has a direct 
effect upon the individual plant and that modifications arising tlirough 
direct environmental influence are transmissible. 

The persistence and transmission of these acquired characteis has cer¬ 
tainly resulted in all the forms of Gramineae obtained by the writer through 
selection; party through mass sdection and partly through line sdection 
based on special forms and qualities. 

The yearly increasing deviations in all the vSpecies and varieties consis¬ 
ted in the appearance of purple colour on the nodes, the leaf-sheaths and the 
flowering glumes, and then in the increasing production of sterile (leafy 
shoots) and enhanced tillering generally (Bestockungszahl) (i) ,larger num¬ 
ber of leaves, increased breadth oi the leaves, shortening of the intemodes ; 
also in the formation of special means of protection, as the waxy covering in 
cocksfoot (Dactylis glomerata) and Sanguisorba dodecandra, the reduction of 
serration of the leaves {Bromus erectus and Deschampsia caespitosa), and 
finally a reduction of the vegetative period and displacement of the pheno- 
logical phases in general. 

In order to ascertain as far as possible the relations of the climatic 
influence to these alterations in the alpine grass forms, the most important 
factors of the alpine, climate, viz, temperature, insolation, humidity of the 
air, rainfall, and the chemical light intensity, were obser\"ed regularly dur¬ 
ing the vegetative period, and it was found that certain direct adaptati{)ns 
depend partly on single and partly on combined climatic factors. 

It can be affirmed now that without doubt, chemical light intensity 
plays a very important part among the climatic factors of aljune districts, 
and that it directs the formative process of certain organisms of especially 
varial^le species, at all events during the earliest stage of their development, 
giving the impetus to the characteiistic lairing down and the later shaping 
of the leaves and stem, that is of the sheath and blade in the one case, and 


(i) The writer understands by this the number of s^^erile shoots to every culm of the 
individual plant. Translated lower down as tillering value 
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the internodes in the other. The shortening of the latter leads necessarily 
to a more tufted habit, owing to the side shoots being thereby brought 
nearer to the main stem; tliis is shown by most Oramineae cultivated under 
the influence of the alpine climate. 

II. The most important Ai,pxnic Varieties seeiccted from Plants 

PROM THE PPAIN. 

The writer has bied the following new varieties: 

1. Agfopyymi cammini Schieb.: a variety bred from the wild formol 
the plain ; it resembles Italian ryegrass, but is a persistent fodder grass (espe¬ 
cially adapted for alpine green soiling mixtures and alpine meadows). 

2. Affhemthenm elaiius Meit. et Koch: very suitable for alpine mea¬ 
dows: selected from wild forms. 

3. AnhemtJufum var. bulbosmi Koch: a variety well adapted for alpine 
meadows, selected liom wild forms. 

4. Avma pubescens. Huds: persistent, leafy variety, bred from wild 
lowland forms. 

5. Dactylis glomeroU T.: alpine form with bloom-covered leaves; de¬ 
scended from wild mountain plants; resistant to rain (ombrophilous). 

6. Fesiuca amndinacea Schieb.: alpine form with the typical charac¬ 
ters ; cold resistant even at high altitutes; leaves soft; very productive, 
especially suitable for alpine meadows. 

7. Festuca pratensi^ Huds.: from wild plants, coming from mountain 
meadows; a very productive and persistent alpine sdected variety. 

8. Fesiuca rubra var. fallax Hack.: from this tufted variety of Festuca 
rubra, an alpine form was bred with purple nodes and variegated outer 
pales ; it has soft culms and narrow leaves, is cold-resistant and very produc¬ 
tive. 

Q. LoUum perennc T.: a persistent alpine form with purple nodes, and 
keeled, purplish leiif-sheaths; selected from wild individuals growing on the 
mountains. 

10. Phleuni medium Briigger: a very productive alpine form adapted 
for meadows and pa^^tures. 

Finally we must mention a little-known fodder plant grown by the 
writer in his alpine experiment garden : 

11. Sanguisorha dodecandra Mor.: from Val Ambria, Southern Switzer¬ 
land ; the alpine form has bloom-co\^ered leaves and reddish-violet petioles 
and stems; it is a cold-resistant green crop for the Alps, especially useful 
mixed with the alpine form of Agropynim caninum, and has a great future 
before it. 

Special mention should be made of some ^ecies of plantain grown by 
the writer on theSandlingalp and subjected to further selection on the Kragl 
estate dtuing the last three years; of these the most important is Flantago 
serpentina, an excellent pasture plant of tufted growth; many varieties 
have arisen dtuing cultivation at lower altitudes. These will be dealt with 
by the writer in a later paper. 
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III. Behaviour of Aepine Forms (Accumatisation Races) 
WHEN Cultivated at Lower Altitudes. 

The writer has grown these alpine selection varieties under more fa¬ 
vourable vegetative conditions, viz, in more sheltered and sunny spots, 
in order to obtain more seed than could be hoped for, especially in late 
ripening varieties at an altitude of over 1400 metres. 

On the establishment of the Kiragl farm (under the writer’s direc 
tion) in igo8, selection experiments were begun by means of sowing the seed 
of the required alpine forms and pricking out sdected plants, of at least 
two years of age, from the Sandlingalp garden. Kragl was instituted not 
merdy as a modem pasture-farm for the furtherance of cattle-breeding 
interests, but primarily to serve in the promotion of botanical research and 
the seed selection of fodder plants. 

The selection garden there lies some 820 m. (2700 ft.) above sea level; 
it was formerly a State nursery for lorest trees, so that the ground was suit¬ 
able for such experiments without the repeated working necessary in the 
case of the Sandlingalp. The composition of the soil and the manure used 
were the same as in the alpine esperiment garden. 

The following important facts are shown by the elaborate tables drawn 
up by the writer respecting the development through further selection of 
the forms obtained at Elragl, as compared with the alpine selection 
varieties. 

I. In general, the number of culms per individual is considerably higher 
in the varieties which have been further cultivated than in the parent alpine 
forms, while the number of leafy shoots (and therefore the tillering value) 
has decreased, with the exception of Fesiuca rubra fallax, Poa serotina and 
Pkleum Michelii, in which the tillering value is higher. 

If the number of the culms and leafy shoots of the parent alpine form 
be taken as i, the following series represents the proportional numbers in 
the varieties which have been further cultivated. 



Culms 

l^afv sboots 

Festuca pratensis . 

.6.38 

0.6b 

D arutidinacea . 

.6.25 

0,40 

Agropyrum caninutn . 

.5.67 

0.25 

Phlcum Mickelil ....... 

.4.12 

1.63 

)> medium . 

.1.82 

056 

Poa serotina ........ 

.1.80 

1.80 

Festuca rubra . 

. ^-17 

0.86 

)i> » iallax ..... 

.1.07 

1.56 


2. A remarkable character of all these varieties under further cultivation 
is the greatly increased yield of seed, which in Festuca arundinacea is nearly 
twenty-four times as much as in the parent alpine form. 

In correlation with this is the increase in the number of spikelets per 
individual in the new varieties. 
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3. In like manner the fodder 3deld increases in the case of the new vari¬ 
eties, though not to the same extent as the extra seed production; in the 
selected variety of Festuca pratensib it reaches more than ten times as much 
as that of the parent form. 

4. If, as in the case of the number of culms and leafy shoots, i is taken 
for the yield of the parent alpine form per unit area, we get the following 
figures for the seed and fodder production of the new kinds. These tables 
clearly demonstrate the superiority of the latter, not only over their parent 
forms, but also in comparison with the commercial varieties. A compari¬ 
son between the two tables further shows that the highest seed yield does 
not coincide with the largest fodder production. 


Seed yield of the selected varieties. 



Commericial 


Kragl 

or original 


selected variety 

variety 

Festuca arundinacea . 

23.9 

4-4 

» tubra folios . . 

16.6 

5.5 

Agropyrum caninum . 

II.2 


Phleum medium . . . 

9.3 

5.7 

Festuca rubra .... 

7-1 

3^1 

Phleum Michehi . . . 

6.7 

I.X 

Festuca pratemis. . . 

3‘9 

1.4 

Poa serotina . 

2.7 

1.8 

(Yield of parent alpine form at the Sandlingalp 

- 1). 


Fodder yield of the sJetted varieties. 

Kiagl 

selected variety 

Festuca pratensis . . . 

IX.8 

» arundinacea. . 

8.3 

Agropyrum caninum * 

3-6 

Poa serotina . 

2.6 

Phleum medium . . . 

2.2 

• Michelii . . . 

2.2 

Festuca rubra .... 

1-5 

» » fallax . 

1.3 


(Yield of parent alpine form at tire SandUngalp 1). 


The new varieties retained their acquired characters for three genera¬ 
tions during further selection and multiplication, and these modifications 
even became intensified. These facts have been determined by the experi¬ 
ments of practical breeders. 

IV. The Principal Resth^ts of this Work. 

These may be summed up under three heads : 

I. During the further cultivation, in sheltered, sunny spois in the 
mountains, of alpine forms bred under the influence of the alpine climate 
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from lowland grasses, new forms again arise; from these can be bred varieties 
which axe not only far more productive than their parent alpine forms, but 
are also superior to the best kinds in use or in the trade. 

2. The superiority of these varieties is chiefly shown by their seed yield. 
Thus, the further cultiva.ted form of Festuca armdinacea in the third gene¬ 
ration bears 23 times as much seed as its alpine parent. The further 
cultivated varieties have, as a rule, also exceeded their alpine parents in 
fodder production. 

3. Experience shows that the seed production of aU cultivated grasses 
decreases considerably, normally in their fourth year, and this falling of 
also occurs in the case of the new selection varieties ; to obtain a larger and 
pmer seed yield it is therefore necessary to renew the multipU cation plots 
after some years by either transplanting or sowing'new selected seed from the 
lowland selection garden; the latter must also be restocked with the varieties 
in question taken from the first selection ground, i, e. the alpine experiment 
garden. This entails a new and important interrelation between the alpine 
seed-breeding garden and the further cultivation of the alpine varieties in 
lower places, and also manifests the importance of the alpine seed-garden 
for the cultivation of fodder in valley farms. 

If the data so far obtained do not permit of a decisive opinion being 
formed, eq)ecially as regards the lasting worth of the new selected vari¬ 
eties, they are yet not to be despised, for they open up a new field of work 
for both scientific research and practical agriculture. 

1143 - Selection of Pigeon-Pea or Rahar (Cajaitus indieus). — Sil, s. n^, 

Improvement of Rabat by Selection. — The A gnciilturai Journal of the Department 
of Agriculture, Bihar and Orissa, Vol. I, No. i, pp. 35-29 -j- 4 plates, Patna, 
April 1912. 

Rahar is held in high esteem as a food in India. Its seed coats, young 
shoots and leaves make excellent fodder for cattle; its branches axe used 
for roofing, basket and thatch work and the dried stalks for fuel. Its ob¬ 
vious importance in the rural economy of the natives makes this plant 
worthy of study and improvement. 

Observations were commenced on Sabour Farm in 1908 with a Saran 
variety. It was noticed that considerable variation existed among the 
plants with respect to the following important characters : growth, marking 
and colour of the plant, plumpness of pod, colour and size of grains, and 
character of the flower. The variations were recorded as follows: 

A. Habit of growth : i) erect, 2) spreading. 

B. Colour of pods : i) violet, 2) white, 3) striped. 

C. Fullness of pod : i) inflated, 2) wrinkled. 

D. Colour of seed coat: i) reddish-brown, 2) white, 3) black, 
4) spotted. 

E. Size of grains : i) large seeded, 2) small seeded. 

F. Flower characteristics: i) standard yellow, 2) standard y^low 
with red veins. 

Among all the multitudinous forms possessing these characters, the 
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writer observed a certain degree of correlation. He found the following 
correlated characters: 

1. Erect type with large grains and entire-coloured pods. 

2. Spreading type with small grains and striped pods. 

3. Erectness in form with lateness of maturity. 

4. Wrinkledness of pod with roundness of grain. 

5. Spotted grains with extreme earliness. 

Attempts at selection were also made with respect to earliness, wilt 
resistance and west-wind resistance. Selection work during two seasons 
produced the following results: i) Early plants have a low spreading habit 
and the foliage and fruits small. 2) No morphological character appeared 
to be correlated with wilt resistance. 3) The thick-podded erect forms 
were generally more resistant to the west wind. 4) Earge pods and seeds 
were associated with the erect habit of growth. 

In the field trials the erect form was always found to be superior to the 
spreading form; it is now being grown as a general field crop at Sabour, 

1144 - Comparative Experiments on Red Glover of Different Origins at the 
Svalof Institute during 1907 to 1912. — Whte, H. m Svenges Uts^desfArmings 
Tidsknft. iyi3, p. ii. 

Most of the red clover seed imported into Sweden is described as “Si¬ 
lesian ” a small quantity as “ Russian. “ The former brand includes not 
only seed from Silesia and neighbouring countries, but also that of Hungary, 
Austria, Prance, Italy, North America and Chile. Only the varieties re¬ 
sistant to a cold winter are of use in this countr}^ and for the pastures of 
3 to 6 years duration, which is the usual system in Sweden except the 
southern portion, a very hardy and persistent clover is required. Experience 
has shown that imported clovers vary considerably with respect to their 
hardiness and persistence, and this has been verified by the experiments 
conducted at the Svalof Institute during 1907-12. 

Most of the foreign varieties are early in maturity and characterised 
by erect slightly-branched stems and an early secondary growth, which 
enables two cuttings to be obtained; but they are of so short duration that 
the second years' crop is very small. 

The largest yields have been obtained from seed from Silesia. Posen, 
Poland, Bohemia, the Rhenish Palatinate and Galicia, and often the second 
year's crop has been as large as the first. Moravian seed is somewhat in¬ 
ferior and that of Austria (with the exception of the Austrian countries al¬ 
ready named) suffered very badly in the winter. Russian seed was better 
and equal to the Silesian. The Swiss variety “ Matten Klee " gave a poor 
yield owing to its earliness and tenderness. The American varieties of the 
pubescent type have all given inferior yields, but their hardiness varied 
according to the latitude of their origin. The Italian, Brabant, and above 
all the English and Chilian clovers, were lacking in hardiness and dura¬ 
bility. The late varieties from England and Bohemia matured early but 
they developed somewhat slower than the true Silesian clover. 

The late variety, with tall much-branched stems, generally gives only 
a small aftermath, but its total yield for the first year is equd to that of 
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the early variety; in the second year, in which it gives its biggest crop, 
it considerably exceeds it. Owing to its persistence (it will last five years)^ 
this variety is the only one suitable for pastures of long duration. 

Most of the Swedish varieties were of this t37pe, as also were those of 
Norway, Finland and North Russia. The foreign varieties, with perhaps 
the exception of those of Finland, were generally inferior to those of Swedish 
origin. These native varieties showed considerable differences in the 
periods of flowering and yields, the latter character being generally related 
to their lateness, 

1145 - Manuring Experiments on Alpine Pastures in Carinthia: 1910, 1911, 
1912. — SvoBODA, H., of the Eaboratory of the Institute for Resarch and the Exami¬ 
nation of Foodstuffs of the Duchy of Carinthia at Klagenfurt. — Z&iischrift fur das 
Landmirtschafihche Versuchswesen in Oesterreich, Year XVI, Part 7, pp. 745-789. Vienna, 
July 1913. 

The results of this work and of two previous reports are given to¬ 
gether as follows : 

I. The soils of all the alps experimented upon were very poor in P20fl, 
KgO and CaO. In 100 gms. of air-dried fine earth there were only in 4 cases 
more than o.i gm of PaOg. The other eight soils contained considerably less 
than o.x per cent of PaOg, namely 0.003, 0.008, 0.017,0.019 per cent,, etc. 
The potash content of all the twelve soils was under o.x per cent., with a 
minimum of 0.024 cent. Only two soils contained more than i per ce**t. 
of CaO, one upwards of 0.3 per cent, one over 0.2 per cent., five between o.i 
and 0.2 per cent., three under 0.1 per cent. 

a. Tilling the Alpine soil gave everywhere good results; no soil can natu¬ 
rally be more benefited by physical improvement than Alpine soil. 

3. In two of the experiments the same fact was observed : that in laying 
down a new ley on an alp after breaking up the old turf, the grass seeds that 
were sown did not sprout unless they were abundantly manured with farm¬ 
yard manure or chemicals. After broadcasting, the grasses did not develop 
sufficiently to form the new turf till three and four years, according to 
the altitude. The vegetation obtained at last was poor and was composed 
chiefly of weeds, Aira and Nardus stricta, 

4, With one single manuring of farmyard manure (St) or chemicals 
alone (El), or of a mixture of both (K + St) the average crop of hay was the 
following during the first five years, in cwt. per acre. 


Manttres 

1908 j 

1909 

1910 

1911 

1912 

Unmanured. 

7*71 

S.76 

14.01 

19.59 

[ 12.22 

St. 

17.44 

20.72 

19.20 

20.89 

14.19 

K. 

18.56 

14.30 

19.75 

27.92 

17-43 

K -j- St. 

23-34 

23-97 

21.33 

2S.11 

16.93 


















FORAGE CROPS. — MEADOWS AND PASTURES 


1547 


The crops from the unmantired plots are light on account of the impov¬ 
erished state of the soil. Reckoning them at loo the increases due to the 
manures are given below. 


Year 

i 

Stable manure 

Chemical manurets 

Stable and 
chemical manure 

190S . . . ... 

2 lo 2 ^ 3 Umcs 

1 

2^/4 to 2^/2 

iully 3 tonics 


as much 

ds much 

as much 

1909 . . 

) 

100 :150 to lOo 

i2 “/i times as much 

1910 . . . 

ICO : 137 

100 : 142 

100 : 152 

1911 • • • . 

100 : 106 

100 : 142 

100 : 143 

1912. 

TOO : ii 6 

100 : 1 ^2 

100 : 138 


In some cases the writer observed extraordinary increases of the crop, 
as much as 4 to 7 times the amount from the unmanured plots. The results 
of the various years confirm each other satisfactorily. 

The effect of the stable manure during the first and third years was equal 
to that of the chemicals, and in the second year even better, but in the fourth 
and fifth years it was considerably inferior and barely noticeable. The com¬ 
bination of stable and chemical manures had the best results and during the 
first three years was superior to that of the other manures applied separ¬ 
ately; in the two last years however it was of equal value to the artificials. 
The considerably longer duration of the after effects of artificials as com¬ 
pared with farmyard manure is proved beyond all doubt. The after 
effects of stable manure lasted about three years, those of artificials about 
five. Oxfiy after this period did the increase of crop due to artificials 
cease to be noticed on some of the alps. 

For the practical Alpine farmer—as in general for all farmers—«the 
combination of farmyard and chemical manures is advisable. 

5. Respecting the water content of green forage and the ratio between 
hay and the dry substance in hay the writer noticed variations rangiitg from 
17.3 to 60.4 per cent, of hay in the green forage, while the hay contained 
from 80.3 to 90.1 per cent, of dry matter. The plots that gave the lowest 
yield, thus the unmantired and the St. plots, gave the driest green forage, 
the heavier bearing plots (K and 'K + St) the richest in water, there 
being a sort of compensation in the higher hay and dry substance content 
of the smaller crop. On the other hand the quality of the dry straw-like 
grass of the poorer plots is naturally inferior to that of the juicy forage 
of the good Alpine meadows, which is always richer in protein. In general 
it may be said, with the increasing yield of a plot the water content of the 
grass crop increases and this may be explained by the fact that the drying 
action of the sun is not so powerful on a dense vegetation as on a thin and 
scanty one. 
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Level Alpine meadows bear mnch more abundantly than those situated 
on slopes, which is to a certain estent due to the lesser leachirg out of plant 
food from the humus and washing away of the fine earth and to the circum¬ 
stance that the slopes in some aspects, are exposed to a more intense action of 
the sun. 

The writer mentions another observation made elsewhere: the analysis 
of three samxjles of grass which was cut on August 22, 1912, near Mallritz 
at different altitudes above sea level: 


Height above sea level . . . 

Crude protem. 

Crude fat. 

At,h. 


7 710 ft. 

6 725 ft 

5 905 ft 

per cent 

per cent 

per cent 

17.90 

15*90 

12.90 

2.62 

2 64 

1.84 

8.34 

6.62 

9.58 


From the above it would appear that the protein content increases with 
increase of altitude; this question is sufficiently interesting to deserve to 
be more closely studied and on more ample material. 

6. The sowing of good forage grasses and clovers on Alpine meadows is 
a measure strongly to be recommended. In the above-mentioned experiments 
timothy and dogVtail proved lo be the best grasses; they are of slow but 
good growth both on limestone and on primary rocks. Fox-tail, yellow oats 
and alsike clover grew luxuriantly the first year after sowing, but then their 
growth slackened and they even disappeared completely. In order to prevent 
this disappearance it is necessary, after the first initial manuring, to repeat 
every year the application of animal and mineral fertilizers, for already after 
four or five years, areas which presented a quite different botanical popula¬ 
tion, lose the bevst sorts of grasses, get invaded by weeds and end by being 
covered with the same plants, generally of a poor description. 

7. The use on the alps of the best possible artificials, notwithstanding 
the high cost of transport, which by suitable measures may be much 
reduced, is in the end the most profitable course to pursue, owing to the 
great increase of crops which they cause and to the length of time over 
which their after effects extend. 

1146 - Desmodium birium. Leguminous fForage Plant Recommended for 
the Prevention of the Bevelopment of Weeds and as Green Manure for 
Tropical Plants* — Stolz, A. aad harms, H. in Der TfCpenpflanzer, Year 17, No. 8, 
pp. 430-437* Berlin, Angust 1913. 

This plant is an addition to the number of nitrogen-bringing green ma¬ 
nure plants, which grow rapidly forming a dense cover, capable of preventing 
the development of weeds and of protecting the soil against leaching out 
by torrential rains and the heat of the tropical sun* 

The habitat of Desmodium Uytmn (Guill. et Perr.) is fairly extensive. It 
is foimd in Natal, German East Africa, Senegambia, Sierra Leone, Togo and 
Zamerum. It grows from sea level up to an elevation of about 5 600 feet* 
It is a herbaceous climbing plant, the branches attaining a length of 3ft. 
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to 6 ft. In German East Africa the plant loses iLs leaves in July and 
and August and many of the branches die, but in September vegetation starts 
again, new branches cover those that have died and which go to form an 
excellent humus. 

The production of the seeas is not very easy, consequently the writers 
recommend the following method. The seeds are sown in a rich, loose, fresh 
soil; the seedlings are transplanted when about 4 inches high into loose soil* 

Thus vigorous plants are obtained which produce numerous cuttings. The 
TOters insist on the necessity of taking only rooted cuttings, and they 
advise choosing a rainy season for making a plantation and setting the 
plants 3ft. apart. 

This Desmodhm is very sensible to the physical state of the soil; it 
has a decided preference for tilled soils and develops much more in plan¬ 
tations than in the wild state. 

In a rich soil this leguminous plant forms a cover one foot deep 
which completely prevents the growth of weeds and thus allows a great 
economy of hoeing; besides this, DesmoMum may be utilized as green 
manure and as focd for live stock, sheep and asses being especially 
fond of it. 

1147 *” Cotton Problems in Louisiana. —cook, 0, p. in u.s. Depaftmmt ofA^rml- fibre crops 

iujCf Bumu of Plant Industry, Circular No. 130, pp. 3-14. Washington, June 21,1913, 

The production of cotton in Louisiana is at present traversing a crisis 
of which the chief causes are the following: 

1. — The higher cost of farm labour and the difiiculty of finding suffi¬ 
cient hands for picking due to the double exodus to the cities and towns 
and to Texas. 

2. — The boll weevil finds here specially favourable conditions: the pre¬ 
sence of late maturing varieties of cotton, the great luxuriance of vegeta¬ 
tive development, the great extent of wooded country, affording unusual 
facilities for the hibernation of the insect. 

3. — The tendency of the cotton industry to replace the long stapled 
cottons by short staples is injurious to the lower Mississippi Valley (Loui¬ 
siana and Mississippi) which produces the best Upland long-staple of all the 
cotton belt. 

4. — The introduction of large public gins instead of the old separate 
plantation gijjs had led : 

а) to a mixture of seeds rendering it difificult to secure supplies of 
good seed; 

б) to a mixture of various cottons injurious to the quality of the fibre 
and causing complaints on the part of the buyers. 

The writer studies the means of improving this state of things. 

I. —Control of the boll weevil: 2) promoting scientific research with 
the object of obtaining long-staple eady varieties and testing the methods of 
cultivation calculated to increase this quality (root-pruning, closer planting, 
topping, etc); 6) organizing communites of planters for the collective con- 
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trol of the insect, which is the only efficient means of obtaining practical 
results. 

2. — Improvement of the quality cf the produce by means of these groups 
of planters, who should rigorously select their seed and strive for a uniform 
product. 

3. — Education of the consumer. The improvements of spinning machin¬ 
ery have made it possible to spin short cotton and produce fabrics closely 
similar to those previously made from long staples. But the short-staple 
fabrics are undoubtedly inferior in strength and durability to the long-staple 
ones. As this change is against the interests of the consumer as well as of 
the planter of long-staple cottons, and profitable only to the spinner, the 
public should be illuminated on the subject. 

4. Tastly the writer propovses the acclimatization into Louisiana of other 
tropical crops, so that cotton may become a branch of a saner and more 
diversified system of agriculture, which would be especially advantageous 
for the better utilization of labour. 

1148 - Cotton in India. — Schantz, Maurice Tropenpflanser^VoL XIV, 

No. 5-6, pp. 439-609. Berlin, August 1913. 

This article supplements the monographs already published on Cotton 
Cultivation in the United States and Egypt. 

Historical, — The author outlines the history of cotton cultivation 
from 800 B. C. Table I shows the effect of the War of Secession in 1861-1865 
on the production of Indian cotton. 


T.^ble I. 


Year 

Esf 

Quantity 

>orts 

1 Value 

1 

1 


tons 

millions sterling 

i860. 

170300 

7-3 

1861. 

176 400 

10 0 

1862. 

2II 100 

x 8,5 

1S63 ... . 

245 600 

35-1 

1864. 

234 400 

36.8 

1865. 

358 350 

34‘9 

1866. 

189 950 

16.2 

1867.! 

274 E50 

1 19.7 

1871. 

361 250 

20.9 

1878... 

148 300 

7‘7 
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Many attempts have been made to improve the quality of this fibre 
and the results are now being felt. In particular the author mentions the 
work of the Cotton Supply Association, the British Cotton Growing Asso¬ 
ciation, the International Federation of Master Cotton Spinners* and Manu¬ 
facturers* Associations, and the Indian Government. 

Soils — In India the three great cotton areas correspond to three great 
geological formations, i) The northern zone comprising the alluvial soils 
of the Bundelkand and the valleys of the Indus and Ganges, which vary 
from the sands of Sind and the Punjab to the clays of the United Provinces. 

2) . The midde zone extending from Rajputana to the Dekkan con¬ 
sists of the famous Regar ** or Black Cotton Soil, the richest soil in India, 

3) The Southern zone consists of a soil of crystalline origin and comprising 
the ferruginous, red and yellow lands. The Regar** soil is also found in 
this zone, particularly in the districts of Tinne'vell3^ and Coimbatore. 

Climate. — Owing to the monsoons, India receives 90 per cent, of its 
rainfall during the summer or south-west monsoon. The distribution of 
the rainfall is very irregular, causing thereby the proverbial famines of dry 
years; the mean annual rainfall varies from 23 cm. to 358 cm. in the various 
promnces. When there is not enough rain the cotton has to be irrigated. 
The Government has been much concerned with this question and has re¬ 
stored the old canals and constructed new ones, so that in March 1912 the 
total length of these canals reached 58 000 miles. 

Geographical Distribution. — Cotton is cultivated to some extent 
throughout India. In Berar one-third of the cultivated lands is given up to 
this crop, in Bombay 10 per cent.,in Madras 5 % per cent., Central Provinces 
4 V2 cent., North-West Provinces 4 per cent. Sind 3 % per cent,, and 
in the Punjab 2 % per cent. This shows the relative importance of this 
crop in each province, while the following figures show the distribution of 
the cotton areas in the different provinces. 


Provinces per cent. 

Bombay. 2S 

Central Provinces and Berar. 22,5 

Haiderabad. 13.9 

Miadras. S.4 

Punjab. b 

Unite I Provinces. 6.2 

Central Provinces .. 44 

Baroda. 3.1 

Rajputana. 2.1 

Other provinces. 34 

100 


Species cultivated in India. — The writer has divided the different 
indigenous varieties into three groups: Gossypium arhoreum, G, nanking. 
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and G. obtusifolium. The exotic varieties which have been introduced with 
more or less success are divided into two groups according to the appearance 
of the seed, thus : a) with covered seeds - Gossypium hirsutum (Upland); 
b) with naked seeds - G, purpurescens, G, vitifolium and G. brasiliense. 

Commercial varieties, — Table III gives a resume of the characters of 
Indian cottons. 


Tabi^j III. 

Name 

Colour and appearance 

Length 

Diameter 

mm. 

Oomras. 

white-cream, silky. 

_ 

_ 

Khandesh. 

dirty ... . 

10-16 

V»-V ,5 

Berar type. 

dean. 

10-25 


Berar special good staple 

clean. 

20-30 

v»-v« 

Dholleras. 

white, silky .. 

15-25 

0 

1 

1 

Broach. 

white, silky, clean. 

16-26 

Vm-V 7 » 

Broach Surtee ..... 

veuy beatiful white, silky . . . 

20-30 

Vm-Vt. 

Bengal. 

white mixed with yellow flocks. 

13-16 

Vw-v™ 

Sind. 

dean, yellowish white. 

13-16 

V40-V,, 

Punjab. 

white, half silky. 

17-22 

V40-VM 

Assam.. 

white, very dean and short, . . 

10-13 

Vso “Vss 

Burma. 

white to khaki. 

13-16 

V40-V,* 

Kumptas. 

yellowish brown, silky. 

19-22 

Vso-V« 

Bharwar American . . . 

beatiful white, silky. 

16-20 

0 

1 

< 

Westerns. 

white to yellow, very dirty. . . 

20-24 


Northerns. 

deep yellow to red. 

20-24 

V 4 «-V ,0 

Cocanadas. 

reddish brown to white .... 

20-24 

V 4 .-V» 

Tinnevelly. 

white to cream, strong, silky . . 

23 

Vso “■ V70 


From the point of view of quantity, Oomras are the most important, 
representing almost half the production of India. The best quality cotton 
is the Broach, followed by Dharwars ; Sindhs and Punjabis resemble the 
Bengal varieties which constitute the lower grades; whilst the Oomras are 
of average quality. 
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Area under cotton and yield. — The areas and yields of the various Pro¬ 
vinces are given in Table IV, 


Tabi,e IV. 


Province 

Area under cotton 

in thousands of acres 

Yield 

in thousands of bales 
(400 lbs.) 

Bombay. 

5932 

I 302 

Central Provinces and Berar. 

4523 

910 

Madras.. 

2 426 

317 

Punjab. 

1575 

346 

United Provinces. 

I 148 

425 

Sindh. 

288 

I 2 I 

Burma. 

227 

45 

Bengal ... 

89 

19 

Assam and Eastern Bengal. 

86 

31 

N. W. Provinces.. 

55 j 

13 

Ajmir and Marwar.. 

51 • 

20 

Haiderabad.. 

2888 

300 

Central Provinces. 

1314 

206 

Baroda . 

762 

196 

Rajputana. 

393 

127 

Mysore. ... 

154 

19 


Whilst the yield per acre for the United States is 175 to 215 lbs. and 
that of Egpyt 340, it is only 100 for India. 

The yidd varies considerably from the South to the North, where it 
is greatest. Table IV shows this variation and the effect of irrigation. 

Yield of lint. —The quantity of lint amounts to about one-third of the 
wdght of the crop : this proportion varies from about 25 per cent* for Rozzi 
to about 41 per cent for Comilla. 
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Tabi,e V; — Yield of cotton in Ihs. fer acre 


Provintfe 

With irrigation 

Without irtigatioti 

Sindh. 

308 1 


Ajmir and Marwar. 

] 

192 

Berar. 

1 

144 

United Provinces. 

190 1 

130 

Bombay. 

— 

100 

Punjab. 

109 

80 

Upper Burma. 

— i 

80 

North-West Provinces. 

183 1 

72 

Bengal .. 

— 

75 

Central Provinces. 

— 

75 

Mysore... 

— 

52 

Madras... 

— 

45 


Seeds, — Tlie ratio by weight of the seeds to the fibre is about 7 to 3. 
Apart from their use for sowing the^^' are largely used for feeding cattle 
on the spot (4 to 5 lbs, a day). The exports from Bombay for feeding are 
i ncreasing each year. 


Year Exports of Cotton Seed 

1897-98. 28 360 cwt. 

1900—01. 225 000 

1910.6000000 » 


Cultivation —- The cotton plantations are not in the hands of European 
planters, the crop being grown by the inhabitants. Sindh and Madras are 
the only Provinces in which the perennial species are still grown. The 
seeds, often mixed with other grains, are generally sown broadcast in the 
Central and United Provinces, Berar and the Punjab. 

A rotation is practised consisting of wheat, millet, oleaginous and l^u- 
minous plants. About 10 lbs. of seed is sown per acre. Sowing is most 
usual in June, but there is probably not a month in the year in which sowing 
does not take place in some part of India. The growing period is similarly 
variable. The Oomra variety matures in 4 or 5 months, whilst Surtee 
Broach requires 8 months. The first picking generally gives the best quality 
and the second the greatest quantity, whilst the third is inferior in both 
quality and quantity. 

There is not the same uniformity in production of cotton in India that 
there is in Egypt and the United States, so that the writer studies the 
difierent districts in detail. 
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Principal Cotton Centres, 

1. Punjab. —' The soil is generally alluvial or sandy, and owing to the 
mean rainfall of 600 mm. (150 to 180 min in the West) the cotton crop re¬ 
quires iriigation. The canals are well developed and irrigate about seven 
million acres. The Gienab canal, the greatest in India, has transformep 
what was 70 years ago an arid desert near Tyallpur, into a fertile region. 
Half of this land is held by small owners (with 4 to 6 acres) who apply 
the principles of modem agricultme, and the yield is considerably greater 
in this district than in most of the regions of India. 

2. Bombay Presidency. — a) Sindh. — This district resembles Egypt 
in being a desert travel sed by a river and a fertile valley. The mean rain¬ 
fall being only 180 mm., irrigation is indispensable ; cotton is limited to 
the districts of Haiderabad, Thar and Parkar, where iriigation is possible. 

The inhabitants cultivate only a third or even a fifth of their land, the 
Government allowing the land to be fallow for 5 years. 

On the hill lands the Sailabi method is practised: first irrigation, then 
sowing followed by frequent irrigations, because the soil does not retain the 
water. The Bosi method is applied to the inundated aiea which is not irri¬ 
gated after the sowing. 

Since 1852, numerous experiments have been made to introduce 
varieties having a longer staple, but disease and atmospheric conditions 
have been imfavourable to their success. The experiments have shown that 
when the irrigation canals are finished, it will be possible to cultivate vari¬ 
eties of cotton such as Mitafifi, which, with careful harvesting and prepara¬ 
tion, will equal the fully good .fair brown Eg3^tian, This would yield 
a profit of 60 rupees (80s) per acre in place of the 42 (57s) which is obtained 
in the Sindh under the same conditions. It is also hoped that similar suc¬ 
cess will be obtained with the Upland, which required only 12 to 13 irriga¬ 
tions in place of 22 required by Mitafifi. 

b) Gujerat North or Kaira-Ahmedahad. — A sandy soil with a rainfall 
of 700 to 950 mm. produces a yield of raw cotton (variety Dholera) of 200 
lbs. per acre without irrigation, and up to 1200 lbs. with irrigation. Most 
of this crop goes to the spinning mills of Ahmedabad. 

c) Gujerat South —- The famous variety Surtee Broach originated 
here. It is the best native variety, but Surat Deschi Broach is the most 
cultivated. The soil is a black clay, only tillable after the rains, which amount 
to 850 or 1150 mm. per annum. Irrigation is not practised; the people are 
intelligent and the system of cultivation is the best in India. 

d) Deccan of Bombay. —- This supplies most of the Bombay require¬ 
ments. It has a clay soil and a mean rainfall of 700 mm . Cotton is the 
ehicf product of the North and the variety Oomras is mostly grown. 

Mahratta South or Karmatak. -—This region comprises the southern 
portion of the Bombay Presidency. About 600 000 acres are given up to 
cotton and two varieties are cultivated: i) Kumptas, giving 300 to 400 
lbs. of raw cotton with a 3deld of 25 to 29 per cent, of lint, is a variety of 
Broach and there s a tendency to substitute for it the true Broach which 
yields 100 lbs. p. acre, containing 34 per cent, of lint, with a market value 
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12 per cent, higher; 2) American Dharwar; this variety has degenerated 
and is being replaced by Cambodian. 

3. United Provinces. —The western portion (Agra), which is well watered 
all the year, is the most important for cotton. About one-third is irrigated 
and the remainder receives an annual rainfall of only 820 mm. Some of 
the land is held by small owners in plots of 5 to 10 acres. The variety cul¬ 
tivated is Bengalee. Attempts to introduce varieties of long staple have 
been unsuccessful. 

4. Central Provinces and Berar. — This is the centre of the cotton cul¬ 
tivation of India, and cotton here ranks second in importance in the textile 
trade. Three principal varieties are cultivated: a) Bard, one of the most 
beautiful cottons of India with a length of staple from 25 to 28 mm., and 
can be spun up to Ko. 40; it is being abandoned, an account of its 
low yield of lint {26 to 27 per cent) in favour of the more productive Jari. 
h) Berar J aii ; this variety yields 35 per cent of lint, is very popular in the 
market on account of its wooly appearance, and is used in the manufacture 
of Vicuna '' cloth. It is a mixture of about 65 diSerent varieties, amongst 
which are G. malvensts, G. vera^ G. rosea, G. rosea cutchia and Bani. c) Buri: 
a Georgia-Upland variety obtained at Calcutta and the most hopeful 
of all the exotic varieties tried. 

The most important cotton region is the v^alley of Payanghat, where 
the best product is obtained and 40 per cent, of the arable land is reserved 
for this crop. The rainfall varies from 750 to 1230 mm., and it is gene¬ 
rally not necessary to irrigate. The methods of cultivation are quite primi¬ 
tive; cracking of the clay soil during the dry season takes the place of cul¬ 
tivation. Sowing takes place in June and the crop is harvested in Octo¬ 
ber, as from November onwards the drought induces tearing of the roots. 

5. Madras Presidency. — The annual rainfall is 700 to 760 mm. for Tinne- 
velly, 630 mm. for Coimbatore and 480 to 540 for Bellary; this is not alwa3rs 
adequate and requires to be augmented by irrigation. The varieties culti¬ 
vated are: a) Uppams, sown in l\Iay and July on the black cotton soil; they 
consist of about 8 different varieties, and are grown chiefly in the North 
of Tinnevelly and the south of Madoura. h) Nadam or Badam, a perennial 
variety soTKrn in September and November in red sandy soils; produces 
the cotton known as cocanadas c) Tellapatti (Uppam X Bourbon) 
yields Westerns (Bellary and Karnul) and Northerns (Tadpatri). d) 
Salems, a mixture of Uppams, Ladams, and Bourbon, met with in East 
Coimbatore, e) Cambodian has made rapid progress : 

‘yeais 1908 1909 1910 1911 191a 

bales of 500 , 40 1650 7 500 30 000 80 000 

On land manured and irrigated it gives 1250 to 1600 lbs. of raw cotton 
per acTe,witha5deld of 33 to 35 per cent, of lint; whilst the native varieties 
give 60 to 100 lbs. of lint, Cambodian reaches 500 and more, and the pro¬ 
duce fetches id a lb. more. 
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Exports, — Cotton is an importamt factor in Indian commerce. In 
1911-12 its export reached the value of 406 million rupees (27 millions sterl¬ 
ing) made up as follows. 

Value m thousauds 
of rupees. 


Raw Cotton. 293 341 

Seed. 15 

Thread. 75 901 

Goods in bales.. • - 19 66b 

Shawls and handkerchiefs. 1525 

Various. 695 


406 319 

The article concludes with a study of the cotton trade and industry 
of the Indian Empire. 

1149 - The Kapok Industry. — Saleeby, Murad M. The Government of the Philippine 
IslandSt Department of Puhhc Instruckon, Bureau of Agriculture, Bulletin No. 21, pp. 
41 -4- plates Vin. IManila, 1913. 

The Bulletin is written to supply the steadily increasing demand for 
reliable information concerning the culture of kapok. It is based on experi¬ 
ences in Java and the Philippines. 

The kapok tree is extensively cultivated in the East Indies, Tropical 
India, Ceylon, Java and the Philippines. There are some eight species 
of Ceiba known in Tropical America, but their product is inferior to that 
of the true kapok, Ceiha pentand/a Gaertn. (= Eriodendron anfractuostm 
DC.). It is sometimes confused with the species of the allied genus Bom- 
bax, of which there are 40 or 30 species all yielding floss of an inferior 
nature. They can be distinguished by their much greater size (the true 
kapok seldom exceeds 40 feet) and their much larger red flowers, 3 to 4 
in. in length. 

Seed selection, — The majority of the tree>s in the Philippines are pro¬ 
pagated by cuttings. Some are raised from seed without the slightest regard 
for the selection of good seed of desirable parentage, and this accoiuits for 
the lack of uniformity in size, number and development of pods. Seed should 
be selected from trees more than 5 years old, of rapid growth, early and 
uniform fruiting habits and which are heavy yielders. 

The following table shows the wide variation in the characters of the 
pods. 

Climate, — Successful cultivation can only be accomplished in the tro¬ 
pics, and the best results are obtained at an altitude below 1,500 feet. It 
can withstand comparatively long periods of drought and from the first 
appearance of the flowers until the pods have been harvested a period of 
drought is essential. Continuous showers of rain during this period, especially 
the latter part of it, often seriotssly interfere with the development of the 
pods and damage the floss. Strong winds, particularly typhoons, cause 
setious damage to the long heavy horizontal branches and often uproot the 
trees. 
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length of pod 

Total weight of pod 

Weight of floss 

Number of seeds 

Tntn, 

gms. 

gms. 


152 

39.5 

7.0 

166 

137 

33*5 

5.9 

184 

129 

30.0 

5.0 

149 

II3 

27.0 

4*9 

109 

100 

24.7 

4*7 

183 

lOI 

17*5 

3*0 

71 


Cultivation. — This tree flourishes ia a wide range of soils, but the best 
results are obtained from a well-weathered volcanic soil. Inferior soils 
are generally considered unsuitable for planting on a large scale, and owing 
to the somewhat low' returns from kapok it does not justify itsdf on a rich 
soil unless grown as a subsidiary crop. 

Cuttings should not be of the same season’s growth; they should be of 
one half to 2 metres (18 in. to 6 ft. 6 in.) in length. They are planted about 
50 cm. (20 in.) deep at the beginning of the wet season. Trees grown from 
cuttings generally yield a crop 6 to 12 months earlier than those from seed, 
but seed propagation has distinct advantages in healthier trees, more pro¬ 
ductive and resistant to wrind and pests. Seeds are sown at the beginning 
of the wet season in hills 15 cm. (6 in.) apart. Until the seedlings have at¬ 
tained a height of 12 to 15 cm. (5 to 6 in.) they require shade protection. 
They are ready for transplantation at the age of 10 to 12 months. Before 
tran^lanting, all the leaves should be remo\'ed and the stem cut back to 
a height of 50 cm. (20 in.). The trees should be planted in straight rows 
6 or 6 % metres (20 or 22 It.) each way. No culti\"ation is required when 
established, unless some intermediate crop is grown. As secondar^^ crops 
the following are recommended : Maguey, sisal, henequen, Mauritius hemp. 

Barve^ting. — The first crop is obtained between the third and 
fourth year ; normal crops are borne in the sixth and seventh years, writh an 
increasing yield up to the thirtieth year. Har\'est must be completed in 
June before the wet season. The pods are harx’^ested when light brown and 
wrinkled. Unripe pods yield floss lacking in lustre and liable to fermenta¬ 
tion, while over-ripe ones jneld a dull floss lacking in elasticity. The floss 
must be sorted, graded, and cleaned. Hand cleaning is very tedious and 
is now superseded by specially constructed machinery. 

Marketing. — It is generally sold under two classes, cleaned and un¬ 
cleaned. Each dasT is further subdivided into grades thus : 

A. Cleaned: i) extra; 2) good {prime Java), or first quality; 
3) second quality; 4) damaged. 
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B, Uncleaned: i) good, or first quality; 2) ordinary or fair quality; 
3) damaged. 

The bales are made of about 10 cubic feet capacity and 'vveighing 
between 80 and 100 lbs. To effect this, a pressure ot 80 000 lbs. is required. 

ProducHon. — Java and the Philippines are the -hiei countries export¬ 
ing kapok, and the amount exported is but a small fraction of the quantity 
produced. 


Total exported in tons 


Years 

from Java 

from the Philippmes 

1903 . 

4 4O0 

— 

1904. 

4675 

— - 

1905. 

6300 

4 

1906. 

5875 

13% 

1907 . 

8 250 

37 

1908 , . 

6 900 

27 

1909 . 

8 000 

10 

1910 . 

i 7 930 

30 

1 

1911 . . 

1 9 906 

98 

1912. 

10235 

31^4 


The exports from British India and Ceylon amounted to 200 tons in 
1870 and this amount has not increased since ; the product is decidely in¬ 
ferior to that from Java. 

Yield, — Prom average trees of normal growth under seven years 
of age the 3rield is estimated at 350 to 400 pods. Trees from seven to ten 
years should yield 600 pods or moxe.In some cases 150 pods yield i kho 
(2.2 lbs.) of floss, but the average is more nearly 230 pods per kilo. Thus 
I hectare of land containing 280 trees should yield about 100 000 pods, pro¬ 
ducing 450 kilos of clean kapok per year. In the tenth year this would 
be increased to 640 kilos. The yield of seed is double that of the floss. 

By-products, — The seed is roasted for food by the natives of India 
in times of famine. The Chinese and Javanese extract an oil from the seed, 
which is used for soap making and adulterating other oils, whilst the resi¬ 
due is used as a manure or as cattle feed. Analysis shows that the seed 
contains about 2 per cent, of oil. 

The trunk is used for tdegraph poles and as a support for pepper plants. 
Its wood, which is light and soft, is used for tanning leather and other minor 
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purposes. It also ^delds a dark red opaque gum which has medicinal value. 
The bark contains a reddish fibre sometimes used for tying purposes. 

Enemies and Diseases. — It has few serious enemies. Dysdercus oin- 
gulatus Fabr. attacks the pods, and a species of Helopeltis attacks the leaves. 
The worst enemies are bats and monkeys. No fungus or bacterial disease 
has yet been reported as attacking the kapok tree. 

1150 - The Cultivation of Sisal Hemp in Gennan East Africa (i). — bruck. 

Werner Friederich in Arbeifen der Deutschm Landwirtschafts Gesellschaftf No. 244, 
70 pp. Berlin, 1913. 

Historical. — In the agricultural annals of the German colonies there 
is perhaps no example of so rapid a development as that of sisal. ^ In 1893 
Hindorf, on behalf of the German East Africa Company, bought in Florida 
1000 sisal plants which were sent to the Kikog we plantation near the mouth of 
the Pangani; of this number only 62 took, and this is the origin of sisal 
cultivation in German East Africa which in 1912 occupied 52750 acres. 

Extent. —' In this colony sisal is cultivated: i. In the North along the 
Tanga-Moschi and Korogne railways at the mouth of the Pagani. 3. From 
Dar-es-salam to Kilossa. 3. In the South in the Lindi Mikindani region 
near the mouth of the Rowuma. 

After ceara, sisal is the most important industrial crop of this region. 
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ClmaU, — In German East Ahica, sisal can be cultivated up to 1480 
teet above sea level, but the best results are obtained below 660 ft. The 
amount of rainfall may vary from 39 to 48 inches, and it may even sink 
to 31 inches if the moist and dry seasons are sharply separated. 

Position 0} Grman East Africa in the world*s market of 4 ^ave fibre. 


Heiiequen (Yucatan Sisal) . . 136766 Ions 

Sisal (Green sisal): 

Getmm Emi Afuca . . 15700 » 

Java. 3 900 » 

Bahamas. . 3100 » 

Hawai.. . 492 » 

Pipuasia. 2Q5 » 


1151 - Elaeis Fruits without Stones. — a i,.m journal d^Ai^muitwe hopmie, 

Y ar 13, No 145 , PP* 205-208. Pans, July 1013- 

All seedless fruits are called parthenocarpic and the phenomenon which 
results in the production of fruits without seeds is known as parikenocarpy. 

Parthenocarpy is said to be vegetative when the pollen does not come 
into contact with the pistil; and simulative when the pollen coming 
into contact with the stigma does not cause fecundation but only a sl^ht 
stimulus. 


Varieties of Elaeis nigrescens. 




commimts (A. Chev.) 

ptstfera 

(A, Chev.) 

CeredM 

(A. Chev.) 


Varieties 

typical form 

form 

with thin shell 

normal 

fruits 

. i) oily pulp, pro- 
1 portion by 
) uveight . . . 

j 

48% 

68 % 

84% 

85% 


( 2) stoiieb . . . 

large thick 
shell 

tendency to 
grow smaller 

small, shell 
very thin, 
sometimes 
absent 

small, 
thin shell 

abnormal 

/ 1) proportion by 

1 number . . . 

ifxo 

ijio 

lare 

aj 3 

fruits 

( 2) characters. . 

sman, pulp: 
not very 
oily: very 
hard stone 

oily pulp; 
tender stones 


almost 
as large 
as the 

normal fruit, 
pulp oily 


OIL CBOB3 
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The parthenocaipic frtdts of Elaeis seem to belor^ to this latter case; a 
closer knowledge of their production would be of great interest from the point 
of view of the study of the biological conditions attending upon the produc¬ 
tion of varieties. 

The subspecies Elaeis virescem will not be considered, not being of 
interest from a cultural point of \iew. 

The table on the preceding page shows the difference between the se¬ 
veral varieties of Elaeis nigrescens. 

This table shows two points upon which selection should bear, 
i) Normal fruits. The pisifera variety is particularly interesting for the 
reduction of its stones. 

2) Abnomal fruits. A special position must be accorded to the Ceredia 
variety, which shows a considerable proportion of fruits without stones. 

1152 -LContributiohto the Study of the Castor-oil Plant. Rigotasd^ ly, in. UA. §? c* 

jiomi£ Colmiale, Year i, No. i, pp. 15 to 21. Paris, July 1913. 

The writer gives some data as to the yield in oil of castor-oil seedsfrom 
French West Africa. 

Guinea: Brown mottled seeds; oil from the whole seed 42.50 to 46.02 
per cent. 

Irory Coast: Brown mottled seeds; stems brown or red. Oil: 43.36 to 46.20 
per cent. 

Upper Senegal, Niger. —Se\eral varieties (blocd-colcured castor, green, 
Brazil, Zanzibar, etc.): 41.7 to 54.6 per cent. This latter figure, which cor¬ 
responds to 64.77 per cent, of oil in the kernel, has been obtained from seeds 
that came from Brazil and were cultivated in French West Africa. As 
term of comparison it is stated that Indian castor gave an average of about 
47 per cent. 

1153 - Plantation Rubber in Hawaii. — Anderson, W. a. in Hawaa AgHcuUurat 

Experiment Station, Press BuUetin, No. 44, pp. 1-12. Honolulu, July 1, 1913. 

This Bulletin contains the last resdts obtained in the Naliku plan¬ 
tation. 

1. Distance. — It is more advantageous to plant closely andsubsequently 
thin out until those that remain are 20 by 20 feet apart, than to plant the 
trees at once at this distance. The chief advantage of the system is that 
it allows selection by means of thinning. The disadvantage of less uniformity 
of the stand due to selection will be amply compensated by the increase of 
yield during the first years (owing to the greater number of trees). 

2. Multiplication. — In order to make a new plantation the best 
way is to use selected cuttings taken from the best yielding trees. 

Thecontrolofweedsbymeansof hoeingis too costly and 
causes loss by ercsion; the most practical method was found in the arsenite 
of soda ^ray, provided it be not allowed to touch the stems of Ceara trees 
under two years of age or of Hevea trees at all. The aeration of the soil 
by means of dynamite costs only 15 to 20 dollars an acre, and does not cause 
much erosion. 
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4. Tapping, — Up to now the best way of tapping Ceara consists in re¬ 
moving the outer bark in narrow vertical strips and tapping these strips 
by incision, allowing the latex to coagulate on the ground. It is hoped that 
a good type of container will soon be found. 

5. Curing — This operation has a very great influence on the quality 
of the product. Dr3ring in the air at ordinary temperature has not given a 
uniformly good product j it should be completed by the vacuum dryer at 
artificial temperatures not greater than 120° F. 

6. Value. — When it is properly prepared, Hawaii Ceara commands 
prices not much inferior to those of Ceylon plantation, namely about 
5 to 10 per cent. less. 

1154 - Experiments in Manuring on a Tea Estate in Barjeeiing. ~ Bald, c. 
in The A^nculiural Journal of India, Vol. VIII, Part. II, pp. 157-160. Calcutta, 
April 1913. 

The plan of the expeiiments was as follows: 


No. of plot 
(each zneas- 

Manure applied 

imnghah 
an acre) 

1909 

1910 

19x1 

I 

Castor meal, 

14 maunds per acre 

Castor meal, 

4 maunds per acre. 

id. 



Nitrate of potash, 

40 lbs. per acre. 

id. 



Supeipho^hate, 

120 lbs. per acre. 

Superphosphate, 

60 lbs. per acre. 




Sulphate of ammonia, 
120 lbs. per acre. 

2 

Mature leave? 
of Cafanus indicus. 

id. 

id. 

3 

Castor meal, 

7 matmds per acre 

Nitrate of potash, 

40 lbs, per acre. 

Animal meal, 

2 maunds per acre. 



Superphosphate, 

120 lbs, per acre. 


4 

NothLtng {check plot). 

Nothing (check plot). 

Nothing (check plot). 


The block of land which was sdected for these experiments was as 
nearly equal in quality as it was possible to obtain, but the event proved 
that the quality of the check plot soil was the best. 


VABlCJfDS 

CROPS 
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A digest of the results for the three 3"ears in crop is as follows; 



Tea per aere in 

1909 

1910 

1911 

Total 


lbs. 

lbs. 

lbs. 

lbs. 

Plot 

No. I. 

-247 

265 

345 

S57 

» 

No. 2.. . 

^39 

313 

324 

876 

» 

No. 3.i 

258 

270 

312 

840 

)> 

No 4. 

^75 

305 

286 

867 


With a view to determining whether there was any difEerence in the 
quality of the teas produced under the different circumstances, samples 
of tea from all fcur plots were prepared and were valued on Septem¬ 
ber iS, 1911. The valuations per lb. were io%rf, qd and is respectively. 
The cost of treatment works out as follows : 



The total crop from No. 4 is comparatively high. Apart from the ques¬ 
tion of the relative quality of the teas produced, the extra crop from No. 3 
is not sufficient to pay for the treatment given it, while the cost of treat¬ 
ment to No. I is altogether prohibitive. 

The valuation of the samples places No. 4, the untreated plot, much 
higher than any of the others, while the green-manured plot comes second 
and the plqt treated with animal manure is given a very low place. The 
valuations, however, cannot be r^arded as final. 

Some of the outstanding facts in connection with these experiments 
are the high cost of chemical and artificial manures in a remote district 
like Darjeeling, the extreme doubtfulness of their economic Utility, and 
above all the fact that green manuring is the cheapest method and at the 
same time produces remarkably satisfactory results. 
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1155 - Cultural Experiments with Medicinal Plants at Korneuburg in 1912. — 

M1TL4 CHER, Wilhelm. (Milteilungen des Komi tecs zur staatUchen Forderung der Kultur 
von Arzeneipflanzen in Oesterreieh, No. 15) in Zevtschrtft fur das Landwirtscliafthche 
Versuchswcsen in Oesterreieh^ Year XVI, Part 8, pp. 833-848. Vienna, August 1913. 

A comprehensive report of the cultivation of medicinal plants in Austria 
iu 1912. Detailed information respecting the sowing, development, manage¬ 
ment (in many cases manurial experiments), harvestings, yield, etc., ot the 
following i^lants: holl3^hoch [Althea rosea), Ancyclus officinarmi, Angelica 
archangolica, Anihemis nohilis, marigold [Calendula officinalis), Cnicus be- 
nedictus, hemlock [Conium maculatum), thorn-apple( Datura Stramonium), 
field poppy [Papaver Rhoeas), Datura Tatula^ foxglove [Digitalis ptirpurea), 
Gentiana lutea, Grindelia robusta, Hyosciamus agredis, henbane [Hyosciamus 
niger)^ Hydrastis canadensis, hyssop [Hyssopus officinalis), Mentha crispa, 
lavender [Lavendula spica), Levisticum officinale, Mentha canadensis var, 
piperascens, peppermint [Mentha piperita), me [Ruta graveolens), sage [Sal-- 
via officinalis), Spilanthes oleracea, valerian [Valeriana officinalis), Ytrhascum 
phlomoides, 

1156 - Cultivation of Lavender in the ^South-East of France.— Rodiand, m. in 
La Vie A^ncole U rarale, Year 2, No. 37, pp. 285-289. Pari?, August 16, 1913. 

Economic position of essence of lavender. — For the last tweh^e \ears 
the price of essence of lavender has more than doubled, and has kept dur¬ 
ing several seasons at about los ()d per pound. This rise seems to be 
due to the discovery of a process which allows the economic extrac¬ 
tion from this essence of some compounds used in the manufacture of per¬ 
fumery. On the other hand the 3deld of lavender plantations diminishes 
rapidly and the work of reafforestation carried out by the Forest Admini¬ 
stration reduces considerably the areas on which wild lavender grew. 

Species of lavender. —^They are numerous in France. But as the most 
esteemed French lavenders are those gathered on the subalpine chains 
of the >South-East, especially in the Departments of Drdme, Hatites-Alpes, 
Basses-Apes, Vaucluse and Alpes-Maritimes, the writer only mentions the 
types of lavenders which are found in that region and which are interesting 
from a cultural point of view. The essence of lavender proper is supplied 
by two foims of Lavandula vera DC. : Lavandula vera fragrans, Jord. and 
Lavandula vera delphinensis. These are the only two small species which 
deserve to be multiplied and they are found most frequently associated in 
their natural habitat. These two real lavenders are not found in the South- 
East at a height inferior to 1300 feet. Below this height they have yielded 
their place to common lavender: Lavandula spica Chats or latifoUa Vill, 
This lavender gives an essence of inferior quality, which is especially used 
in the preparation of varnishes and costs usually only from 2s lod to 3s jd 
per lb. In the belt where Lavandula vera and L. spica are neighbours, 
distillers have always found another species which they call bastaxd 
lavenderand which yields a very inferior essence. M. Chatenier has 
recogmzed this bastaxd lavender to be a hybrid of L. v, fragrans and L. 
V. delphinensis with L. spica. 
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Essence of lavender. — The essence is especially concentrated in the 
flower, the peduncle containing only a very small quantity of it. In 
harvesting, however, this peduncle is cut at a length of about 4 to 6 inches, 
close to the first leaves. The composition of essence of lavender is complex. 
It owes its perfume to several bodies; it contains also some compounds 
which diminish its value to a varying degree according to the origin and 
the amount of care bestowed upon the distillation. It is admitted that 
the fundamental element of the perfume is an ether of linalol, the acetate 
of linalyle CHgCOO.CioHig. The amount of this ether contained in the 
real essences of lavender produced in the South-East of France is in some 
localities 40 to 42 per cent., while it sinks to 22 per cent, in less favourable 
situations. 

Influence of altitude, aspect a}id nature of the soil. —■ In the cultivated 
slate the two real lavenders thrive and acquire enormous development even 
on the sea coast, as is proved by some tests. The essences from plants 
gathered well below 1300 feet have commanded the same prices as those 
prepared from natural lavenders growing at medium heights. Aspect 
seems to exert an influence on the quantity and quality of the essence pro¬ 
duced, but its effect unites with that of altitude; it remains to be observed 
in cultivations at lower elevations. As to soil, lavender seems not to be 
very exacting. 

Creaiioit of a lavender field. — M. Cornillac has planted a lavender field 
of 25 acres at about a mile from Valence. The soil is sandy with a good 
deal vff stones and gravel; the subsoil, which begins at a depth of 16 to 32 
inches, consists of big stones, gravel and building sand. The whole is a soil 
subject to drot^ht and of a low value for farming. The land was ploughed 
to a depth of 16 inches and the lavender was planted, between ^Tovember 
15 and the end of February, in rows 46 inches apart, and the plants at 32 
inches in the rows. These were transplanted from an altitude of 4000 
feet: almost all of them struck, less than i per cent, failing. The field 
contains 105000 plants, which cost delivered at the field 4s 4 per 
hundred. The men were paid 2S 9 per day. 

The cost of the whole field was : 


& 5 d 

Houghing ,.. ... 25 i 3 

Purchase of plants. 230 3 4 

Compost and manure .. ii 17 ir 

Planting .. 41 2 4 


Total ... £ 308 4 10 


or £ 21 9s per acre. 

It is especially to be noted that the young plants cut with the pruning 
scissors, shoot forth again easily and that for this result it is of the greatest 
importance to keep the field free from weeds during the first year. 

Sometimes, in planting a new field, old stocks are used; they are divided 
into pieces and planted, but their striking is uncertain. Young plants 
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may also be obtained by sowing in a nursery. M. Cornillac has most success- 
tully tried this method. The subsequent cultivation consists in hoeing two 
or three times. The first year the flowers that appear are suppressed so as 
not to exhaust the plants by allowing them to produce seed. 

Lavender and truffle oaks. — The writer mentions several remarkable 
experiments on the growing of lavendei in truffle producing oak plantations. 

Regeneration of natural lavender fields. — Many landowners have com 
menced to regenerate their natural lavender fields by ploughing them in 
such a way as to leave only the plants in lines about 3ft. 3 in. apart. 

Artificial manures. — Experiments hitherto made allow the conclusion 
to be drawn that the use of artificials increases the quantity of flowers; the 
yield in essence seems also to increase, and the quality of the perfume does 
not seem to be impaired. 

Yield of a ^planted lavender field. — The writer, agreeing with M. Zacha- 
rewicz, states that an acre of lavender, planted in a favourable locality and 
manured with artificials, produces in ordinary 5^eais as follows : 


I St ye'll .Insignificatit crop 

2nd ) ..1784 lbs. of flowers yielding 12.5 lbs. of essence 

3rd » .3122 » » 31.5 » ' 


4tli and following years . . . 4460 » » 31.3 » > 

Thus at the a\ erage price of 105 per lb. the gross returns of a lavender 
field after its fourth year would be about £ 15 los. The cost of gathering 
is’not more than 5 per hundred pounds. The cost of distillation is about 
5 ^ per lb. of essence. The cost of hoeing and of manuring is about 
£ 112 5 per acre. All the expenses together are within £3 12 s. Thus the 
net returns are about £ 12 per acre. 

Diseases of lavender, — The two most important, dodder and rot, are 
not much to be feared. 

1157 - On m Allium from the Mediterranean Region which might be used as nKBKsa 

a Vegetable. — Trabut, h. m Revue Hofticok, Year 85, No. 13, p 311, i OARO'ClK# 

Pans, July i, 1913. 

Allium triquetrum is well known along the Algerian coast, especially 
in the neighbourhood of dwellings and in gardens, and is very much appreci¬ 
ated by the Berber population, who use it in large quantities during the winter. 

The culinary experiments of the writer have shown that the entire plant 
can be used to replace other vegetables in the winter months. Its leaves are 
very tender when cooked and of good flavour. 

The writei has also experimented with the cultivation of this onion; 
he found it necessary to plant the bulbs towards the end of summer at a 
depth of from 15 to 20 cm. (6 to 8 in.) in order to obtain a good substitute 
for leeks. The bulbs planted separatdy and deeply in good soil produce 
large plants in the winter, the portion below ground being blanched, very 
tender and appetising. With the green leaves removed they constitute 
an excellent vegetable free from all smell of garlic or leek and compatible 
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with any sauce. The writer has no hesitation is recommending this veget¬ 
able thus treated as a most interesting acquisition to gardens on the border 
of the Mediterranean. 

115 ^^ - The Sexual Organs of Vine Hybrids. — Gard m. in Coniptes Rtndus Heb> 

domadaiies des Sianees de VAcadimu des Sciences 157, No. 3, pp. 226-228. Pans, 

July 21, 1913. 

I . In the cases of the male flowers (with long stamens) and the herma¬ 
phrodite flowers (with short recurved stamens), the pollen of the wild spe¬ 
cies is normal, the proportion of the empty grains not exceeding 10 to 12 
per cent. In cultivated selected varieties, however, a larger degeneration 
was noticed, the empty grains amounting to 50 per cent, and upwards. 

II. In the cultivated European vine two cases occur: i) the pollen is 
often normal; 2) it consists of three kinds of grains: empty, normal and in¬ 
termediate. According to the vine, sometimes the number of the two last 
are equal, sometimes one or other predominates, but the full grains are 
generally the most numerous. 

In the wild varieties, as in the cultivated, the cases where the pollen 
is normal are more numerous than those where it is degenerate. We have 
no information as regards the causes of this degeneration. 

ill. The pollen of double hybrids is always modified, through to a varying 
degree, in the case ot males, hermaphrodites with long stamens and herma¬ 
phrodites with short stamens. Often grains occur which are small, deformed, 
of abnormal appearance, not swelling in water, and wdth a verj^ \ aried con¬ 
tent resembling in optical section (like those of some cultivated vines) a 
cap, a crescent, or a crown. 

In three-quarter, triple and quadruple hybrids there are also consider¬ 
able differences according to the hybrid examined; the proportion of empty 
grains may be nearly noimal or very gieat. The quantity of pollen can also 
present great variations. 

The female organ, on the contrary, is as perfectly formed in hybrids 
as in species. The embryo-sac is never lacking in the ovules, and the pips 
ate on the average more numerous than in the case of the parents. 

IV. The pollen of short stamens, has, as is well known, very different 
morphological characters from that of the pollen of long stamens. From 
the cytological point of view, the writer has observed in the former a free 
generative cell and a vegtative nucleus similar to that occurring in the 
latter, while the deformed giains which are nearly or quite empty, in 
both cases lack a generative cell, or in any case the nucleus of the latter 
has degenerated. 

Although not sterile as w^as supposed, the pollen of the short stamens is 
considered incapable of fertilizing the pistil of the same flower. The writer 
has proved the truth of this statement as regard 7 . cofdilolici, Jacquez 
d'Auielles, Blue Fa\’ourite, Massassoit and Black Eagle, while in the long- 
stamened flowers the pollen is fertile to the pistil of the same flower (i). 

{Ed.), 


(i) See No. 1430, B . Oct 1912. 
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V. The facts presented b}- the sexual organs of vine h5'brids are thus 
not an exception to those already known, and do not agree with the state¬ 
ments of M. Couderc. The male elements are altered to a moie or less 
considerable extent, while the female organs remain intact, according to the 
rule that ovules which occur in small numbeis undergo no degeneration. 

Mr. Booth has desciibed two distinct forms of pollen, the one fertile 
and the other infertile, independently of the length and habit ot the 
stamens, and which may occur together in certain American vines. They 
no doubt correspond to the normal and altered grains of hybrids and oi 
some original vines. Their occurrence in the varieties studied by the writer 
is no surprising matter, seeing that the former are natural hybrids, though 
this fact is denied by a certain American school which is under the 
influence of Engelmann's ideas. 

1159 - The Reconstitution of Swiss Vineyards* — faes, h. in Revue de vUicuUun, 
Year 20, Vol. No. 1026, pp. 210-213. Paris, August 14, 1913, 

In the spring ol 1912, the Canton Vaud used m the reconstitutit>a ui 
its vineyards 1371250 meters (i) of ‘^grafting wood"', of which 194150m. 
were furnished by the Cantond nurseries. The following were the vari¬ 
eties mest in demand: Riparia x Rupestris 3 309 (625 300 m.), Riparia x 
Rupestris loi^^ (300400 m.), Riparia x Rupestris 3306 (137750 m.), 
Mourvedre X Rupestris 1202 {99 500 m.), Beiiandieri x Riparia 420 A 
(52 050 m,). The vintage of 1911, which was good cn the whole, influenced 
the grafting of the spring of 1912 and gave rise to a greater demand of 
grafting wood (i 096 985 m. in the spring of 1911), A grafting depart¬ 
ment '' was carried on as usual at theChamps-de-bAir Vme-growingStation. 

In considering the vineyards in Switzerland which have iDeen recon¬ 
stituted on American stocks, it is pos^^ible, taking them as a whole, to arive 
at certain conclusions ; though these may not be final, they are sufficiently 
satisfactory to permit of the work of leconstitution being continued with a 
certain amoxmt ot security. 

At the beginning ot the reconstitiition operations, Riparia Gloire de 
Montpellier and Rupestris w'cre used amongst other "'pure American stocks 
for a certain number of vineyards. Subsequently, Americo X American 
and Franco x American stocks have been substituted for those first planted 
and now tend to entirely replace them. 

In the Canton of Geneva, it is found that Riparia Gloire, when planted, 
in a good situation on deep, damp, slightly calcareous soil produces regular 
and good crops. It has, however, the defect of sometimes losing its vigour, 
eveir after four or five crops, if it is planted in less fertile, although deep soil. 
It is thought that the hybrids give better promise, especially as regards 
duration. 

At Neuchdtel, Riparia Gloire has proved to be prolific and has grown 
into a fine plant on certain rich, deep soils poor in lime. But these special 


(i) One meter « about 3 ft. 3 in. 
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soils are very rare in the district, where most of the soil is dry and shallow ; 
Riparia, also, has never been a favourite in this Canton. 

In Ticino, Rupestris is being given up, as its wood ripens badly, espe¬ 
cially in cold, wet seasons. It is also believed to have been observ'ed that 
during severe winters, plants grafted on Rupestiis suffer from frost more 
than do other vines. With regard to Riparia, the latter stock gave fair 
results in the southern part of the Canton, wheie the leconstitution work 
was begun on the best soils of the district. Disappointment, however, 
followed in the Dugano neighbourhood, where the soil of the vineyards is 
more stony. It is recorded that here also Riparia is abnormally productive 
at first, but soon perishes, all the more owing to the long pinning adopted 
in order to obtain a largei crop. 

In the Canton Vaud certain soils have been found to be perfectly 
suitable to either Riparia or Rupestris. But in consequence of the short 
pruning practised in the Swiss \ineyards, this latter stock tends frequently 
to promote the v^etative giowth of its scion at the expense of the fruit, 
which causes the grapes to ripen late. Riparia Gioire has proved especially 
unsatisfactory on a heavy, cold type of soil, such as that often presented 
by glacial clays, irrespective of the amount of lime present. 

Americo x American stocks, and especially Riparia x Rupestris, a^e 
being increasingly substituted for pure American stocks, owing to their 
greater powers of adaptation. Riparia x Rupestris 3 309, 3 306 

and ii-F form at the present time the basis of reconstitution in most of 
the Swiss vineyards with poor average soil; of these the two former are 
by far the most common. So far, the said stocks have given satisfaction 
in the majority of cases. Solonis X Riparia i 616, a hybrid mnch in demand 
only a few years ago, is now out of favour, as it is considered, perhaps 
wrongly, to possess insufficient power of phylloxera resistance. In the 
Canton Vand, for instance, Riparia X Rupestris lor’-*, which has already 
been planted in numerous vineyards, is without doubt a stock suitable to 
many average, rather heavy, and even heavy soils. It should not be 
planted in very light dr}^ soils, or in those wanting in depth, for it is easily 
afiected by drought. It nearly always prefers somewhat heavy soils to 
veiy light ones. This vine must not be grown in tufaceous soil, or in cal¬ 
careous marls, as its resistance to calcium carbonate is not sufficient to 
allow of its normal development in soils of this nature. 

In the same district, l^paria X Rupestris 3 309 gives excellent results 
on a large variety of soils, and replaces the Dot variety on gravelly and Ught 
soilvS. The wiitei has often seen magnificent specimens of this \dne, covered 
with frmt, growing on the gmvelly soil of the Aigle di'^trict. On the other 
hand, 3 309 having been quite recently introduced into Switzerland, the 
plantations on this stock are, as a rule, younger than those grafted on 
When their progress has been followed for a few more years, it will be pos¬ 
sible to decide authoritatively upon the type of soil best fitted for this \dne, 
which is much in request now-a-days. 

The Canton of Neuchdtel has proved especially suitable to Riparia 
X Rupestris 3 309. 
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In the Canton Ticino, Riparia x Rupestris loi^* has gained the 
favom of the vine grower. Its adaptability to vineyard soils of different 
compositions in that district is relatively great; its growth leaves nothing 
to be desired, and its fruit-bearing property is well developed. Riparia X 
Rttpestris 3 309, which has recently been introduced, especially on dry 
stony soils, appears so far to be suitable also to the Ticino vineyards. 

As regards the Pranco-American stocks, Aramon X Rupestris i and 
MottrvMre x Rupestris i 302 have been planted, but very few Chasselas X 
Berlandieri 41-B. Pranco-Americans ha’ve especially been used on 
compact calcareous soils, even when damp, where other stocks would not 
grow. At Arnex-sur-Oibe, in the Vaud vine district, there are very stift 
calcareous marls containing a uniform amount of from 40 to 60 per cent, 
of very fine carbonate of lime. The whole series of Riparia X Rupestris, 
Solonis X Riparia 1616, the pure Americans, Riparia Gloire and Rupestris 
du Lot perish very quickly on such soils. Only Aramon x Rupestris i, 
and especially Mour\’^dre x Rupestris 1202, which is still more chlorosis- 
resistant, have given results which can be called favourable. It is also in¬ 
teresting to observe that liitherto in the Arnex vineyards, which are much 
infested with phjdloxera, where this insect has done great damage since 
1893, the above-mentioned Pranco-American stocks proved sufidciently phyl- 
loxeia-resistant, while the young vinos of the country which had been 
planted along side by persons hostile to the new methods, succumbed 
within a few years to the persistent attacks of the insect. 

In general, however, the present tendency in Switzerland is to reduce 
the number of Pranco x Americau stocks used, as the reproaches levelled 
against the \dnes grafted on Rupestris du Lot are still more merited in the 
case of grafts upon Aramon x Rupestris and MourvMre x Rupestris 1202. 
These stocks have often a marked inclination to o\ er-stimu^ate the vegeta¬ 
tive growth of their scions; they run too much to wood. Some long me¬ 
thods of pruning occasionally remedy this defect, but produce large crops 
which are liable not to ripen well, especially in cold seasons. A delay in 
ripening is nearly always noticeable, under Swiss climatic conditions, in 
vines grafted on MourvMre X Rupestris 1202 or Aramon X Rupestris i. 
This fact would not be of much importance if it were only a question of 
the quantity of the grapes, but the Swiss vine-growers are very tenacious 
in maintaining the quality of their local wines. 

At the present time, many experiments ate being made as to the possi¬ 
bility of substituting, especially in the case of choice vineyards, Berlandieri 
hybrids for the above-mentioned Pranco X American stocks. Riparia X 
Berlandieri 420-A, and 137 157^1 have been mosPused; 34 E M and Chasselas 
X Berlandieri 4X-B appeared weaker. There still remain to be tried the 
stocks of the Hungarian Riparia x Berlandieri Telelri series, of which some 
seem worthy of experiment. 

Owing to the fact that the Berlandieri variety was accustomed to a hot 
dry climate, the preconceived idea still prevailed only a few years ago that 
even the hybrids of this \nne would not succeed in Switzerland. But in the 
experimental vineyards, the Berlandieri hybrids now bearing produce a 
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crop which is relatively satisfactory, both as regards quantity and quality, 
even when growing in fairly northern situations, such as the Bernese vine- 
district on the shore of the Lake of Bienne. No doubt, during the first 
few years, the vines which have been grafted on these stocks do not develop 
as vigorously as their neighbours grafted onRiparia x Rupestris or Aranion 
X Rupestris i and Mourvedre X Rupestris 1202, but they quickly- make 
up for lost time and begin to bear. Vineyards which have been replanted 
with Berlandieri hybrids deserve to be studied and closely observed, but 
on the other hand they are not sufficiently numerous to allow of an3' compre¬ 
hensive opinion being formed upon their value in the general reconstitution 
of the \ineyards of Switzerland. 

ii6o - Manuiing of Coconuts in the Seychelles. — rivaltz Dupont, contribution 
a r^tude du Cocotier aux Seychelles. — VAgriculture pratique des pays chauds. Year 13, 
No. 122, pp. 345-355. Pans, May 1913. 

The quantity of mineral matter removed from the soil by the coconut 
is considerable when the fibre and leaves are not returned. The coprah 
itself represents a very small proportion, only about one-fifth of this quantity. 
It is therefore desirable to utilise the leaves and other residues before consi¬ 
dering other manures. The wiitei has studied the coconut fertilisers used 
on the two types of soil in the Seychdles. 

i) Madreporitic soils. — They occur in the outlying islands, which are 
extiemely fertile owing to deposits of guano having the following com¬ 


position. 

Moisture. 7.20 

Organic matter. 12.50 

I<ime. 44 ' 3<5 

Magnesia. 1.70 

Potash. 0.38 

Phosphoric add. 30. 

Sulphuric acid. 0,69 

Silica. 2.06 

Iron, alumina, etc. 0.36 


100 04 

There is a deficiency of potash, but according to Boname the coconut 
utilises considerable quantities of sodium salts during the grovi.i:h of the in¬ 
florescence, and it appears that less potash is consumed and the two bases 
are interchangeable in the requirements of this plant. 

2. Granitic soils, — These soils require neutralising with lime or guano. 
Potash is generally deficient in soils that have been cultivated for a long 
time. Phosphoric acid is supplied economically by the guano, which costs 
only x6 to 24 s per ton at Victoria. 

Potash manures, — Sulphate of potash shoiJd be prefeied, as the unit 
of potash in it (at Bombay or Colombo) costs only 45 9 ^ 2 , as compared with 
76 in kainit. The writer recommends the application of 45 to 90 lbs. per 
acre buried in tienches round the trees. 

Nitrogenous manures. The writer recommends green manures {Tephrosia 
Candida^ etc), seaweed and farmyard manure where possible. An excellent 
manure for coconuts could be obtained 1)3" the organisation of fisheries. 
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1161 - The Forests of Taiwan (Formosa). — the government general of Taiwan. 

Statistical Summary of Taiwan, pp. 21-24, 429-430 Tokyo, 1912. 

The Island of Taiwan is rich in forests and in unreclaimed lands on 
the borders of those forests. Its total area, including the beds of rivers, 
is 13 888 sq. miles. 

Geneyal Conditiom 0/ Forests. — The forests of Taiwan comprise, 
owing to the high altitudes of some of the mountains and to great 
variations in meteorological conditions, all kinds of vegetation belonging 
to tropical, subtropical, temperate and even to subalpine climates. The 
forests in the chilized part of the island had under the Chinese rule been to a 
large extent cleared of trees. Of late years, however, reforestation has been 
encouraged and a great improvement is already noticeable. The lands 
within the frontiei’s of the savage tribes are nearly all covered with 
primeval forests in which abound «obtuse ground cypresses» [Chamea- 
cyparis obtusa Sieb. et Zucc.), camphor-trees and «pointed oak» (Qmrcus 
dentaia). 

Preseroation forests. — The utilization of forests in Taiwan is still in 
a state of infancy. As for the ofiScial exploitation of forests, the camphor 
industry is the only enterprise worth mentioning. Nevertheless the indis¬ 
criminate felling of trees for purposes of reclamation has caused grave fears 
to arise as to the proper caring for the river courses. It follows that while it 
is desirable to secure increased exploitation of forests, it is important to set 
apart certain preservation forests in the catchment basins. The Govern¬ 
ment General is therefore establishing such forests. Their area amounts 
already to 59 092 acres. 

Lease or sale of government forests or wild la^ids. — The largest number 
of such transactions formerly took place under the Regulations for the Pro- 
TOional Sale of Forests and Wild Tands, the total area disposed of in this 
way up to the close of 1910 amounting to 134 750 acres. Next in area come 
those dealt with according to the Regulation for the Encouragement of the 
Cultivation of Camphor Trees. In 1911, however, more forests and wild 
lands w-ere sold under the latter regulations than under the former. The 
total area of forest and waste land sold and leased from the beginning up 
to the end of 1911 amounted to about 310 660 acres. 

Afforestation and nurseries. — The Government is not only conducting 
afiorestation on its own account, but is giving encouragement to private 
persons to engage in the same work. The trees thus planted consist of cam¬ 
phor-trees, Acacia confusa, Merril, pines, cryptomerias and other nefedle- 
leaved and broad-leaved trees. At the close of 1911 the total afforested 
area was about 39 200 acres. 

Forestry Exp^iment Stations, — Owing to the special nature of vege¬ 
tation in the island, the Industrial Section of the Department of Civil 
Affairs established in May 1911 the Forestry Experiment Station at 
Taihoku with two branch stations. According to its regulations the 
Station is to carry out the following work; 

I. Investigation and introduction of useful plants both from Japan and 
from other comtries. 
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2, Investigations and experiments connected with afforestation, as well 
as the exploitation and preservation of forests. 

3. Improvement of seed ings and their distribution. 

Training of forestry experts. — The primitive state of the forestry 
industry in Taiwan induced the Government in 1908 to commence train¬ 
ing men for the work, so that every year fifteen experts may be supplied to 
the Local Government and to private parties. 

In 1910 Rules for Investigating Forests and Wild Lands were issued, 
according to which the surveys and investigations of forests are being 
actively carried out. 

Arisan forests. — These famous forests, which are being exploited by 
the Government of Taiwan, are situated within the savage land limits and 
comprise a total area of 26 950 acres con coining timber estimated at over 
200 million cubic feet. The forests are found at altitudes ranging between 
2800 feet and 8700 feet above sea-level and are reached by a forest railway 
41 miles long, from the main line. The exploitation of these forests was 
originally started as a private undertaking but was transferred to the 
Government through purchase in 1910. In the lower parts of the forest 
are found camphor-trees, oak, Alnus maritima Nutt. var. Formosana 
Burkill, Machilus Thunbergii S. and Z. and Quercus cuspidata Thunb., 
which are broad-leaved; in the upper portions occur the conifers: Cha- 
maecyparis Formosensis Mats, Ch. oUusa S. and Z. form Formosana Hay, 
mixed with cedars. Firms Formosana Hay, Tsuga Sieloldii Carr. The 
Government has adopted the plan of entirely renovating the Arisan forests 
in thirty five-years by felling certain portions each year and reforesting 
them afterwards. According to this plan the average felling each year 
will amount to 3 million cub. ft. of conifers and 1200000 cub. ft. of 
broad-leaved trees. A railway and a sawmill will be built, and nurseries 
have been laid out on 17 acres. 

Canphor industry, — As has already been stated the principal utili¬ 
zation of the forests of Taiwan lias been by the extraction of camphor, 
organized as a State monopoly. The Island’s Monopoly Bureau sold 
7236810 lbs. of camphor abroad and 1137780 lbs. to the refers in Japan, 
together valued at about £ 489 300. 

It is undoubted that the camphor industry has suffered more or less 
as the operations for the better control of aborigines progressed; but the 
output of the year didnot fall short of the estimates, the figures being 5961983 
lbs. of crude camphor and 7019896 lbs. of camphor oil. Of these the actual 
amounts received by the Monopoly Bureau were: crude camphor 6071309 
lbs. and camphor oil 751448911^., which were less than the receipts for the 
previous year by 1425 622 lbs. crude camphor and 1019732lbs. of camphor 
oil. Up to 1911 the work of distillation was conducted entirely by private 
firms under contract with the Monopoly Bureau; but as there was much 
unnecessary waste and inferior quality of product the Monopoly Bureau 
began experiments in distilling camphor oil and in 1911 satisfactory new 
distillation arrangements were completed. But as the plant is not large 
enough, a part of the work is still leased out to private forms as formerly. 
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1102 - Experiments on the Influence of Manures in Nurseries. — ccif, e. Re- 

search Station of the National School of Waters and Forests), in Anuahs dela Science 
A§ronomtgne, Year 30, No. 0, pp. 433-454. Paris, June 1913. 

The experiments of Baitet were taken up agair o. a new system in 1906. 
This article describes the method of experimentation followed and gives 
the results of some of the earlier experiments. 


LIVE STOCK AND BREEDING. 

no-, - The Cause of Fagopyrism. A Contribution to the Study of the Fluor¬ 
escent Colouring Matters in the Seedeoat of Buckwheat..— fessler, kurt 

m Bedinti TierdfZiluhe Wcchenschrift, Year 29, No 28, pp 4g7-‘i99 Bc’liii, 
July 10, 191^ 

After making analytical and spectroscopical mvestigati{ ns lespecting 
the colouring matteis of the seeder at of buckwheat, the waiter is of opinion 
that fagopyiism is caused by the crude chli'rrphyll. 

1164 - On Four New Species and Two New Varieties of the Ixodid Genus //ae- 
maphysalis* — Warburtov, Cecil in Vol. VI, No. 2, pp. 121-130, 

I^ondon, July 1913. 

In his short introduction, the writer mentions that the examination ot 
a vast numbei of ticks collected in late yeais from vaiious hosts in many 
parts (d the world, has lesulted in the addition of several new species to the 
genus Haemafhysahs ; the number of recognised species in this genus now' 
reaches ^3. 

Just as RkpicephahiS is proper to Africa, so Haemaphysahs is essen¬ 
tially Asiatic, and the Indian region has luinished most ot the newly dis- 
corejed foims. One ot the species described by the w'riter is African, the re¬ 
mainder being additions to the Indian fauna. The difficulties presented 
by the genus Haemaphysahs aie chiefly due to the fact that its charac¬ 
ters are negative; the writei, however, states that there is no lack of 
clearlv defined forms and gives a diagnosis. 

Detailed descriptions foll(;w of the new varieties and species mentioned 
below: 

Haemaphysahs aborensis (Yambung, India), H, howleiti (Rawalpindi, 
India), J?. acmlifey (Uganda), H. kinneari (Kanara, India), H, comigera 
anomala (India), H. immis vai. apommmoides (Belgachia, Calcutta). 

Eight figures illustrate the text. 

1105 - New Species of /xocfes,— Nuttall, G. H F. Note* on Ticks III: Ou Four 
New Spcies of Ixodes — Parasitology, Vol. VI, No. 2, pp 131-138. I^ndon, July 1913. 
The new species described in this paper are of interest, although the w li¬ 
ter is only able to deal with females, as is frequently the case with tliis genus. 
One species (J. kempi), allied to the North American /. angusta, comes from 
a hitherto unexplored r^on on the north-east frontier of India, having been 
collected by the Abor Expedition. Two species, 1 daveyi and I. oldi, are 
from Africa, and offer a peculiarity of structure in that they possess anal 
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grooves having the form of a horse-shoe, an appearance only hitherto ob¬ 
served in three other species of I%ode$, all of which are African. The fourth 
species, /. ficinoides, is from China and is allied to 1 , ricinus. 

The writer gives a description of the following species: Ixodes kempi 
(Kolw, Abor Country), J. daveyi (Rusvenzori, Uganda), I, oldi (Komatendu, 
Sierra Teone), L ricinoides (Wen-chwan-hsien, China). 

This article is illustrated by four text-figures. 

1160 - The Distribution of Creatin in the Bodies of Mammals. — bsklr, j c. 

in Hoppe SeyUrs' Zeitschnft tUr Physido^ische Chmie^ Vol. 87, Part i, pp. 21-3;. 

Strabburg, August 16, 1913. 

A communication giving the results of numerous analyses made to 
ascertain the creatin and creatinin content of the organs of cow’, goat, pig, 
rabbit and dog. It was found that the largest amount of creatinin (314-451 
mgm. per 100 gm. of organic substance) was present in the voluntary muscles, 
and the least {9-76 mgm.) in the thymus gland. In roo c. c. of blood, 2.0^ 
to 2.17 mgm. of creatin was found. In the foetal condition, mammals 
have little of this substance, though much is present after birth. In animals 
in advanced pregnancy, the absolute and relative creatinin content increases. 
The right horn of the uterus of pregnant animals contains more creatin than 
the left. The liver deh3’drates creatin to creatinin. 

1167 - A Calorimeter for Small Animals. — tangl, f. in Biochemkche Zeitsohnii^ 

Vol. 53 » Fart 1-2, pp. 21-35. Berlin, July 15, 1913. 

This calorimeter is constructed on the same principle as Bohr and Has- 
sellialoh’s calorimeter devised for the determination of the heat production 
oi the chicken embryo. 

The heat productitm is thermo-electricaliy measured; the thermo-electric 
current produced by the increase of temperature determined by the produc¬ 
tion of the animal heat is measured by comparing it with the amount of 
heat derived from another source w^hich produces an electric cmrent of ex¬ 
actly the same strength (compensation). The calorimeter in question ^of 
which the construction, working and management are minutely described by 
the writer, and of whichhe gives threediagrams), differs from the Bolir-Hassel- 
balch apparatus in the method adopted for the thermic isolation of the cham¬ 
bers containing the small animals, the isolation being made more complete 
by the use of Dewar flasks. The fact that the animals move during the ex¬ 
periment was taken into account in the method adopted. Rats, mice, frogs 
and leeches were used for the experiments. The duration was 10 to 24 hours; 
allowing r to i ^ hour to obtain the most exact compensation, there remain 
8 to 22 hours for the estimation of the heat production. The weight of the 
body and all its excretions can be calculated to one-hundredth of a gram. 
The writer will communicate the results of the first experiment in a later 
number of the Biochemische Zeitschrift. 
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1168 - The Effect of Previous Nutrition upon Metabolism during Fasting. — 

SCHLOSSMANN, ARTHUR and MuRSCHHAUSER, Hans in Biochemische Zettschrtft, Vol, 53, 

Part 4 - 5 , PP. 265-299. Berlin, July 21, 1913. 

On the conclusion of expeiiments on the interchange of gases in fasting 
children^ the writers made farther investigations at the Akademische Kin- 
derJdinik at Dusseidorf, in order to ascertain whether, and how far, a pre¬ 
vious diet confined to one substance affected gaseous interchange in a hungry 
dog. The animals used for the experiment were first starred until they lost 
one-third of their weight, which was after the lapse of 16 days ; their gaseous 
interchange (absorption of O2 and production of COg) was then deter¬ 
mined. Then the dogs were fed up to their original weight, after which fol¬ 
lowed another fasting period of 24 hours concluded by a respiration experi¬ 
ment. After the animals had taken food for the second time (for some 
days), their gaseous exchange was investigated for a third time at the 
close of another fasting period of 24 hours. The food given during the 
experiment was fat in the case of dog I, carbohydrate in that of dog II, and 
protein in that oi do^^ III. 

A second experiment was undertaken by the writers for the purpose of 
determining in what manner metabolism took place in a dog when deprived 
of food for some length of time. To this end, the three dogs were deprived 
of food, and after fasting for 24, 2X24, 4X24, 7X24, 8X24, 12X24, and 
16 X 24 hours, the metabolic changes were investigated. 

It was found from these two experiments that the respiration quotient 

j depends, in the case of a fasting animal, upon the substan¬ 
ces which have previously taken part in building up its body. The effect 
of food of one kind upon gaseous interchange during fasting is thu'L.discer- 
nible, even after the direct effect of the last meal has long passed away. 
In the case of animals which have been deprived of food, anabolism is effec¬ 
ted in a manner corresponding to the combustion processes of the previous 
period. Through being fed upon a single substance, such as glycogen or 
fat, the body accustoms itself to consume more or less glycogen, or more or 
less fat. In animals accustomed to an exclusive fat diet, the respiratory 
quotient, even when they are fasting, is nearly the theoretical fat quotient; 
with an exclusive carbohydrate diet, the quotient approaches the theoreti¬ 
cal carbohydrate quotient. In the case of long and continuous fasting, the 
influence on metabolism produced by a previous fat diet lasts longer than 
the effects of a carbohydrate diet, because the glycogen supply, when much 
drawn upon, is more quickly consumed than the fat supply. 

By means of their diet, it is thus possible to exert a direct effect upon 
respiratory metabolism, and one which outlasts the feeding period and pre¬ 
pares the organisms for the task of breaking up larger amounts of fat or 
of ^ycogen. 


8 
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1169 - The Influence ofthe Ingestion 0! Sodium Nitrate on Nitrogen Exchange. -- 

Grafe, E. and Winxz, H. in Hoppe-Seyley^s Zeiischrift filr Physiolo^isohe Chemie, Vol. 86, 

Part 4, pp. 283-414. Strasburg, July 21, 1913. 

The writers summarize the results of the experiments of Barth, Rohman, 
Binz, Gerlinger, Gerard, Oppenheimer, Hamack and others upon the effect 
of sodium nitrate upon animal organisms. 

They also give a description of their latest experiments made on a dog 
and three pigs, with the object of stud3dng the action of sodium nitrate in de¬ 
creasing the amount of nitrogen eliminated by the organism. They found, 
like Abderhalden and lErsch, that sodium nitrate acts in four wa^^s; 

1. There is no change in the nitrogen exchange; the nitrate is again eli¬ 
minated quantitatively. 

2. The nitrate is eliminated quantitatively, but produces a great dimi¬ 
nution in the loss of Kjeldahl nitrogen. 

3. From 10 to 15 per cent, of the nitrate nitrogen ingested is letained 
in a stable form and remains in the body. At the same time, the Kjeldahl 
nitrogen exchange may, or may not, be modified in a favourable manner. 

4. Strong doses of nitrate increase the elimination of Kjeldahlnitrogen. 

The differences in the esperimental results seem principally due to the 

amount of nitrogen administered. 

1170 - The Effect of the Iron Content of Blood Meal upon the Iron Assimilation 

of Animals fed with it. — Groh, Julius in Biochmische Zettschrift, Vol. 53, Part 3, 

pp. 256-258. Berlin, July 18, 1913. 

The writer used as the subjects of these experiments two Yorkshire pigs 
weighing respectively 174 lbs. and 139 lbs. The experiment was divided 
into two periods, during one of which maize was fed, and during the other 
maize and blood meal. During the first period, which lasted 18 days in the 
case of pig I, and 8 days in that of pig II, the former received daily 4.4 lbs. 
of crushed maize, and the latter 3.3 lbs. The second period was preceded 
in the case of both animals hy a preliminary feeding period of 21 days, and 
itself lasted for 10 days. During this time, the daily rations were 2.86 lbs. 
of crushed maize, and 0.44 lbs. of blood meal per animal. The iron content 
of the food and excrement were determined gravimetrically. The 
accompan3dng table gives the results of the experiment: 


1 . — Maize period. 



Pig 1 

Pig II 


gm. 

gm. 

Iron ingested daily with the maize. 

. . 0.425 

0.323 

Iron eliminated daily in the faeces. 

0.451 

0.305 

» » » a urine .. 

. . traces 

traces 

Balance of iron . 

, . -0.026 0.018 
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IL — Maize aitd blood meal pcm i. 


Hg I Pig II 
gr« gr. 

Iron ingested daily with the maize. 0.283 0-283 

» » » j) » blood meal. 1.206 1206 

» eliminated daily in the faeces. 1-483 1.509 

)) » » » }> urine. traces traces 


Balance of iron . . . -j-0.006 —0.020 


Thus,in spite of the large amount of iron ingested, the animals did not 
assimilate an increased quantity of this substance. 

1171 - The Relation of Growth to the Chemical Gonstitaents of the Diet. — 

Osborne, T. B, and Mendel, E B. in The Joitmal of Biological Chemistry, Vol. XV, 

No. 2, pp. 311-320. Baltimore, Md., August 1913. 

A number of charts are given showing the results of further experiments 
in the feeding of rats on variously prepared foods. In conformity with the 
results obtained prenously, both by the writers and other investigators: 
while a milk food (in the form of a paste consisting of 60 per cent, of milk 
powder, 12 per cent, of starch and 28 per cent, of laid) diet was capable of 
supplying rats with the necessary elements for both perfect growth and main¬ 
tenance, the specially prepared natural protein-free milk or artificial 
preparations from pure chemical substances made to imitate closely the com¬ 
position of the protein-free milk*', though capable of supplying the elements 
required for maintenance failed to produce perfect growth. Young rats fed 
on these diets developed normally up to a certain point, and then sooner 
or later succumbed, but recovery always took place if milk food was added 
to the rations. 

While all the available evidence makes it extremely improbable that 
the difierence in the relative efficiency of these foods is due to the proteins, 
the carbohydrates and inorganic elements are essentially alike in all, and all 
have been subjected to the same amount of heating. But the inefficient 
foods lack those components of milk which are separated in the centrifuge or 
removed by filtration (cream and any cellular elements) during the prepara¬ 
tion of the protdn-free milk In order to investigate the influence of 
the former of these factors, unsalted butter was added to the diet of rats 
fed on '' naturaland artificial protein-free milk This proved to 
have the same restoring efiect as the milk food, and experiments ate now 
being conducted to investigate the matter more thoroughly. 

1172 - Sorghum Crops tor Silage. Feeding Experiments with Dairy Cattle. — 

Reed, 0 . E. and Errcff, J B. — Kansas Stale Agricultural College, Experiment Station, 

Circular No. 28, pp 6. Kansas, 1913. 

Sorghum crops, both saccharine and non-saccharine, can be used for si¬ 
lage with good results. The com plant has considerable pre.stige as a silage 
crop, and has been more generally used for this purpose in Kansas than any 
other. As in most parts of Kansas the yield of sorghums, such as kafe 
and sweet sorghum, is considerably larger than that of com (maize), it was 
thought that if these crops could be made into silage, they would be of par- 
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Table I. 

I/ 5 T. I. — Four corns, — Twenty^day periods. 


Period 

Milk 

Butter fat 

Body 

weight 


lbs. 

lbs. 

; lbs. 

I. Com silage in ration . 

1337 

55 

4 108 

2. Cane silage in ration. 

I 252 

51 

4131 

3. Com silage in ration. 

I 178 

49 

4 106 

Average. - ist and 3rd periods com silage. 

1257 

52 

4 ro8 

2nd period cane silage. 

I 252 

51 

4 132 

Difference. 

5 

I 

24 


I#ox. II. — Four cows, — Twenty-day periods. 


I. Cane silage in ration. 

I 192 

54 

4044 

2. Corn silage in ration .. 

I 167 

! 

3 953 

3. Cane silage in ration. 

989 

46 

i 

4 020 

Average. — ist and 3rd periods cane silage. 

I 091 

51 

4032 

2nd period com silage. 

I 167 

51 

3 953 

Difference... 

76 

— 

79 


ticular advantage to the farmers and stockmen of the western district where 
com is grown with much difficulty and uncertainty. Therefore, two years 
ago, the Dairy Department of the Elansas Agricultural College planned an 
experiment to determine the value of sorghums for silage. 

The first sorghum crop put into the silo was sweet sorghum, commonly 
called cane. If the cane is put into the silo three weeks after com silage is 
made, it is foimd that the former does not contain as much acidity as com 
silage. The cane used in this experiment was grown on upland soil on the 
College farm, and the sorghum crop was larger than the maize crop, which 
occupied part of the same field. 

In the following year 1912, one silo was filled with cane, one with kafir 
and one with com; here again the same results were obtained with the cane 
as before. It made a good quality ot silage containing less acid than the 
com silage. 
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In 1911-1912 the Jfiist feeding experiment was made with milch cows, 
cane silage being compared with corn silage. Two lots of four cows each were 
selected for the experiment. 

Lot I were fed for the first twenty days on corn silage For the second 
20 days (after an inter^^^al of 10 days), they were fed on cane silage. After 
another intervening period of 10 days the third iw’^enty-day period began, when 
the cows were again fed on corn silage. The animals in lot II were fed cane 
silage during the first period, com silage during the second period and cane 
silage during the third period. It was planned to get a direct comparison of 
these two feeds by comparing in each case the average of the first and third 
period® with the second period. Cows gradually decline in milk yield, and the 
average production of the first and third periods would naturally" be about 
equal to the production of the second period. These cows were fed a grain 
and a hay ration in addition to the silage, the hay ration was kept constant, 
and the grain ration was fed in proportion to the amount of milk produced, 
which remained practically constant. The only change, then, in the lation 
dm*iitg the experiment was the change made from one kind of silage to the 
other. The table on the opposite page gives the results of the experiment. 

In studying the table ot results on lot I, we find an increase in live weight 
during the cane silage feeding period; this increase is also observed on 
taking averages of the first and third periods, while the increase in mrlk 
and butter fat production during the com silage feeding is so small as to be 
negligible. 

Lot II gave similar results. The corn silage produced more milk and 
butter fat than the cane silage, while the cane silage caused gains in live weight. 
The results of the whole experiment suggest that cane silage is more fatten¬ 
ing than corn silage. 

Luring the winter of 1912-1913 a feeding experiment was conducted 
with fifteen dair>" cows, in which comp.uison was made of the respective 
merits of three crops for silage; kafir, cane and corn. The general plan of the 
experiment was similar to that of the preceding year. Fifteen cows were 
divided into three lots. Lot I contained six cows which were used to compaie 
kafir silage with com silage, lot II consisted of five cows fed on cane and kafir 
silage, while in lot III four cows were used to determine the c<'>mparative 
value of com silage and cane silage. The cattle in each lot were fed f01 three 
periods of 30 days each with a ten-day period intervening between the first 
and second period, and also between the second and third periods. The experi¬ 
ment included only the 30 days in each period. Table II gives the results 
of the second trial. 

The results of the experiments in Lot I indicate tha**' com silage is 
^ghtly superior to kafir silage for milk production, while kafir silage proved 
the more fattening. 

In the second lor kafir silage proved much better than cane foi milk 
production. The cows made a very slight gain in body weight while on the 
cane silage. 

In the thiid lot, com proved superior to cane silage. The former 
produced a larger milk yield and a very slight gain in live weight. 
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Tabee II. 

I^ox I. — Kafir Stlage versus Corn Silage. 
(Six Cows — Thirty-day periods). 


Period 

Milk 

Butter fat 

j Body weight 


lbs. 

lbs. 

lbs. 

I. Klafir silage in ration. 

3 373 

142 

6 010 

2. Com silage in ration . , . . . 

3383 

140 

5994 

3. Elafir silage in ration... 

3339 

139 

6 021 

Average ist and 3rd periods, kafir silage. 

3356 

140 

6015 

2nd period, com silage. 

3383 

140 

5994 

Difference . . . 

27 

— 

21 


I^T II. — Cane Silage versus Kafir Sila'ie. 
(Five cows — Thirty-day periods). 


I. Cane silage in ration.. . . . . 

3384 

107 

4852 

3 . KLafir silage in ration. 

2492 

112 

4879 

3. Cane silage in ration. 

i 2 139 

98 

4927 

Average ist and 3rd periods, cane silage ...... 

2 261 

102 

4 890 

snd period, kafir silage. 

2492 

1X2 

4879 

i 

Difference ... 

231 

10 

ir 


I^OT III, — Corn Silage versus Cane Sila;e. 
(Four Co^vs — Thirty-day periods). 


1 

X. Com silage in ration. 

1953 

89 

3 743 

2. Cane silage in ration. 

1832 

86 

3747 

3, Com silage in ration. 

I 852 


3755 

Average ist and snd periods, com silage. 

I 902 

87 

3 749 

sad period, cane silage. .. 

I 832 

86 

3 747 

Difference . . . 

70 

I 

2 
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In summing up the work of both trials, the following conclusions may 
be drawn. 

1. Corn silage is slightly superior as a milk producer to silage made from 
either kafir or cane. 

2. Kafir silage ranks second as a feed for milk cows. 

3. Cane silage ranks third as a milk producer. 

In both trials the cattle gained in live weight on cane silage more readily 
than on silage made from kafir or corn. This fact would indicate that the 
former contains more carbohydrates and sugar, or fattening substances, 
than the other feeds. In the writers' opinion, cane silage would prove the 
equal of corn or kafir silage if more protein and less tat-forming nutrients 
were ted in the grain ration, so that the animal could use the nutrients more 
economically. 

Although kafir and cane silage were shown by the experiments to be 
slightly less valuable than corn silage, there are other factors that must be 
considered ; namel}- yield and adaptability to local conditions. Without 
doubt, the greater yield of cane and kafir to the acre will offset the slight 
ittcrease in feeding value to be obtained from corn silage. Kafir and cane 
are drought lesisting crops, they can be grown over a wider teiitory than 
corn, and yield from one-third to one-half more tonnage to the acre. 

During both trials the acidity of the cane silage was never more than that 
of the com silage. In the second trial the average acidity for the three dif¬ 
ferent kinds of silage was as follows : com, 2.03 per cent.; cane, 1.46 per cent, 
kafir, 1.43 per cent. 

It was also noted during the experiment that most of the cane seed and 
a great amount of the kafir seed passed through the animals undigested. 
This suggests that the nutritive value of these crops as silage is limited to 
that of the stalks and leaves. The quality of silage obtained from aU three 
crops w'as \^ery good. The kafir silage was perhaps the poorest on account of its 
being immature. The cows eat the silage with relish, and appeared to pre¬ 
fer the cane silage. 

The silage was stored in wooden-stave and in cement silos, and kept 
equally wdl in either case. The time of cutting cane and kafir is all-im¬ 
portant in making good silage from these crops. They should be practi¬ 
cally mature; that is the seed should be ripe. If cut too green the silage is 
sour. After a heavy frost, the crop should be cut and siloed immediately. 
If it dries out too much, sufficient water should lie added to enable it to 
pack well. 

1173 - Manioc Roots and the Residues of their Elaboration. — klikg, m in 

Die Landmirtschaftlichen Versuchsstaizonen, Vol. 82, Fart 3-4, pp. 211-23 3. Berlin, 

July 17, 1913- 

From the roots of the manioc {Mumhot utilisidma Pohl) two kinds of 
starch flour are obtamed, one of wh*ch *s used as an art-cle of d'et, wh*le the 
other -'s the starch {Appreturmiitel) of commerce. Recently, the residues of 
th"s mdustry have also made the^r appearance on the market, e^cially in 
the form of cattle feeds. 
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Tabee I. — Composition of dried manioc roots. 


Constituents 

Fresh material 

Dried material 


per cent. 

per cent. 

Moisture. 

11.28 

- 

Crude protein. 

1-35 


Crude fat. 

0.27 

0.30 

N-free extract. . 

83.27 

93.86 

Crude fibre. 

1.98 

2.23 


1.85 

2.09 


Table II. — Composition of the starch made by Messrs, Zwick & Sons 

of Neustadt, 


1 

Constituents | 

Fresh material 

Dried material 

1 

per cent. 

per cent. 

Moisture. 

10.85 

— 

Crude protein. 

1-53 

1.72 

Crude fat. 

0.38 

0,42 

N-frce extract.' 

83.68 

93.86 

Crude fibre . 

1.55 

1.74 

Asb. 

2.01 

2.26 


Manioc is cultivated in tbe Malay Peninsula, in Africa, in South 
Amerca, and especially in Java. 

The residues of the Javan tapioca, called tap-oka ampas"', find the-r 
way, Pke tap^’oca itself, to the European markets. The tapioca exported 
from Java in 1907 amounted to 21 000 tons, and in 1907 to 44 000 tons. 

The Javan manioc roots which are only suitable for maldng commercial 
starch are sent to Germany and used as raw material, chiefly by the firm 
of Zwick and Sons, of Keustadt a. d. Hardt. The residues of this product 
appear on the German market under the names of StarkefuttermeW '' 
(Starch feeding meal) or *'Futtermehl Z” and ‘‘StarkeschlempeIn 
the European feeding-stuffs trade the manioc root residues are also known 
as “ HoDandisches Euttermehl", Tapioka-Ampas", ''Strumbin'', Starke- 
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Tabi;E III. — Ccyknposition of the « Stdrkefuttermehl » 
of Messrs. Zwick aiid Sons of Neustadt. 


Constituents 

Fresh material 

per cent. 

Dried material 

per cent. 

Moisture.. 

10.93 

_ 

Crude protein. 

3.59 

4.03 

Crude fat.' 

0.74 

0.84 

N- free extract. 

75*95 i 

85.27 

Crude fibre. 

6.10 

6.84 

Ash. 

2.69 

3.02 


Table IV. — Composition of the « Stdrkeschlempe « 
of Messrs. Zwick and Sons of Neustadt. 


Constituents 

Fresh material 

per cent. 

Dried material 

per cent. 

1 

Moisture. 

86.56 

_ 

Crude protein. 

0.25 

1.86 

Crude fat.. 

0.03 

0.22 

N-free extract. 

12.0^ 

89.58 

Crude fibre. ... 

0.78 

5.81 

Ash. 

0.34 

2-53 


abfall.Pflanzenmehl Scilemperaehl'' and ‘‘Wcbco*'. These 
residues are also often mixed with differend meals used as feeds. 

Ko rdiable data existed as to the chemical composition of the manioc 
roots, starch-meals, and rcvsidues cf the roots. For this reason, the writer 
made the analyses given in the accompan5dng five tables. 

The writer has also made a detailed analysis of the composition of the 
manioc roots. When well cleaned, they generally contain a little less moist¬ 
ure, protein, fibre and ash, but a little more fat and nitrogen-free extract 
than are given in Table I. The analyses show that the roots, like the resi¬ 
dues derived from them, are poor in protein and fat, and that their food 
value depends chiefly upon their starch content. No experimental data are 
available as to their digestibility. The carbohydrates, especially the starch, 
of the Starkeluttermehlought to be easily digested. 
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TabeE V. — Percentage composition of the manioc root residues known 
as «Stdrkeabfall >' and «Pflanzenmekl )k 


Constituetits 

Fresh material 

Dried material 

StfirkeabM 

percent 

Pflau- 

zenmehl 

percent 

Starkeabfall 

per cent. 

Pflan- 

zenmehl 

per cent. 

Moisture. 

10.3 

11.68 j 

_ 

_ 

Crude protein. 

I.I 2 

1-25 

1.25 

1.41 

Crude fat. 

0.12 

0.21 

0.13 

0.24 

N-free extract. 

80.25 

76.60 

89.46 

86.73 

Crude fibre. 

5.62 

4.06 

6.27 

4.60 

Ash. 

2.59 

6.20 

2.89 

7.02 


Amongst the residues analysed, the ''Staikefuttermehl prepared by 
Messrs. Zwick & Sons possesses the greatest feeding value. The writer 
puts it at about £ 7 a ton, that is about the same a«5 potato flakes. If the 
starch value of potatoes is taken at 77 per cent., that of the '‘Staikefutter- 
mehl ” would be 70 per cent. 

It is recommended to feed this product mixed with substances containing 
fat and protein and should these be poor in lime, phosphate of lime should 
be added. Starkefuttermehlshould be an esped^y snitablefeed for 
calves. From the point of dew of the dry matter, Starkeschlempe ” 
is equal to'' Starkefuttermehlbut it has the disadvantage of not keeping 
longer than 14 days. The writer recommends “ Starkeschlempe ” espedally 
for pigs; it can be mixed with nitrogenous and fatty substances and those 
containing lime. Wet “Starkeschlempe'' costs about 3s per bushel, a price 
which nearly corresponds to its actual feeding value, when the cost of carting 
is not very high. As fcr the value of the other similar commercial products, 
what has already been said as regards “ Starkefuttermehl" holds good. 
Much care is required in purchasing these products, which are often adul¬ 
terated by the addition of over 40 per cent, of carbonate of lime. 
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1174 - The Show of Breeding Stock at Souk-Ahras, Algeria. — mellis, c. in 

La Reim des Colons ds VApique du Nord, Year 2 , No. 23, pp. 363-363; No. 24, 
pp. 3 ? 9 “ 383 * Algiers, June 1913. 

At the second show of breeding stock organized by the Breeders' Syndi¬ 
cate of Souk-Ahras, held in May 1913, a thousand animals were entered; 
of these, 360 were awarded prizes. 

The class for pure Tarentais cattle was good; the animals seem not to 
ha\e lost anjd^hing in milk production or general characteristics in their new 
home, though they are somewhat darker and more irregularly marked. 
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The nath’e cattle were chiefly of the Guelma breed, common in the 
mountainous parts; these animals are of a bright gray colour, with body 
compact and meaty, legs short, chest deep and wide. The cows are fairly 
good milkers; they cross well with Tarentais bulls. 

The cross-bred Tarentais X native cattle showed a great improvement 
over those of the previous year. Three-quarter-breds are difficult to dis¬ 
tinguish from the pure Tarantais; the half-breds too, especiahy the bulls, 
show a predominance of the Tarentais blood, being quite distinct from 
the native cattle in the high-set-on tail, wide hips and other characters; 
heifers at one 5^ear may weigh 550 lbs., and at two years 660 lbs. The 
writer believes this cross will be a success and will keep on improving 
under careful management and feeding.' 

1175 - Modifications in the Exterior Conformation of the Half**Blood Horse 

during Growth, in Prussia. — Woltz, W. in Landwirtschaftlkhe Jahrbuckery 

Vol. XniV, Part 3, pp. 409-436. Berlin, May 1913. 

It is some time since the writer pointed out the necessity of having 
measurements made on animals during the period of growth with the object 
of determining the intensity of development of the several parts of the 
body. A great number of measurements have been taken, especially 
on the basis of Lyotin and Nathusius' works and systems, on adult 
animals, but there is a great scarcity of such data on animals during 
growth. After mentioning the work done in this connection by Gisler, 
Mieckley, Schroder and Schottler, the writer reports upon the systematic 
measurements made by him since August igo8, upon seven half-blood 
foals of East Prussia, about 6 months old. In August 1909 and X910 the 
measurements were repeated upon the same animals. Thus the foals were 
measured at the successive ages of 6, 18 and 30 months. 

Immediately after they were purchased the animals fell sick of glandular 
inflammation, which for a certain period retarded their development; 
nevertheless they were well cared for and their food was especially rich. 

The measurements were most carefully taken so as to exclude errors 
as far as possible. 

Some inacccuracies, however, must be considered inevitable, especially 
for certain measurements (thus for instance the length of the neck) which 
are difficult to take on young spirited horses. But taking an average of 
the figures obtained from seven animals tends to produce a compensation 
of eventual errors. Especial difficulties were encountered in measuring 
the length of the fore and hind cannon-bones. The writer measured these 
bones in the fore limbs starting from the pisiform bone and reaching the 
sesamoids and in the hind limbs from the point of the calcaneum to the se- 
samoids. Both measures thus taken exceed the real lengths of the meta¬ 
carpus and of the metatarsus by about one-third, as they include the carpus 
in the fore limb and the tarsus with the calcaneum in the hind one. The 
circumference of the cannon-bone was always taken on the right limb. 

The writer gives the results of his measurements in 14 tables, of which 
the last gives the averages of the 7 foals that were measured, both in absolute 
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^ures and in figures rdative to the wither height taken as lOO. In three 
separate columns the percentages of growth of the various parts of the body- 
in the periods of 6 months, i % years and 2 % years are given. 

Table I (next page) gives the summary of the data collected. 

In two other tables are given respectively the absolute incieaseincenti« 
metres and the increase per cent, of the various parts of the body. The meas¬ 
ures are arranged in the order of their respective intensity of increase. 

The figures given in Table I confirm the well-known fact that foals 
have in comparison much longer legs and shorter bodies than adult horses, 
while their chest and pelvis are also comparatively narrower. 

It appears also that the lengthening of the body is specially connected 
with the growth of the barrel, that the length (upper and lower) of the neck 
increases relatively to the height of the withers, whilst (always proportion¬ 
ately) the length of the cannon bones diminishes and the ratio betwen 
the height of the withers, of the back and of the croup regains nearly con¬ 
stant. Always relatively, the dimensions of the body (breadth, depth of 
chest and width between hip-bones), the length of the shoulder-blade and the 
girth, and to a slight extent the circumference of the cannon bone, increase. 
The circumference of the hock diminishes. 

In a separate table the writer compares the results obtained by him on 
half-blood foals from East Prussia with those obtained by Schottler on 
Hanoverian half-bloods. These appear more precocious than the former. 

The writer then examines the table in which the absolute growth, in 
centimetres, is given for the several parts of the body in progressive order. 

He notes that the smallest increases are in those meaurements that 
depend particularly upon the increase in length of the cannon-bones. 
The other measuxemen-ts follow in the order given in the table, with a 
maximum for the girth measurement. 

Examining the table which shows the data referring to the percentage 
increase of the several parts of the body that were measured, in the order 
of intensity of growth, the writer remarks that it varies greatly, ranging 
from a minimum of 3 per cent, (height at withers) to a maximum of 33 per 
cent, (width at hip bones). The increase in length of the fore and hind can¬ 
non-bones was respectively 6.5 and 6.1 per cent., agreeing with Schottler's 
observations on Hanoverian foals, in whch he also recognized the slight 
devdopment of the metacarpus and metatarsus. The other measurements 
follow in the order set forth in the table. Among others the high percent¬ 
age of the increases in the length of the neck, of the breadth and depth of 
the chest, and of the breadth between the hips are noteworthy. 

In order to give a graphic demonstration of the foals that were meas¬ 
ured the writer has added to his work a plan showing the three outlines 
corresponding to the average of all the measurements, taken respectively 
at the ages of 6, 18 and 30 months. 
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Table I. 





I 



11 



III 


rS 

1 

Measurements 

Average of measurements of 
6 and 7 foals respectively. 


Increase compared 
with measurements 
of 1908 

6 

I 

1 

1908 

cm. 

1909 

cm. 

19x0 

cm. 

1908 

% 

1909 

% 

1910 

% 

In 

1909 

% 

la 

1909- 

X910 

% 

In 

1908- 

19x0 

% 

I 

I^ength of body from point of 
shoulder to point of ischium 

120.9 

135-4 

1^6 0 

96.9 

98.7 

99.5 

12.0 

8.7 

20.7 

2 

I^gth of forequarters .... 

29.6 

32.0 

34-2 

23.S 

23.1 

23-3 

8.1 

7-4 

15-5 

3 

» of barrel. 

53-0 

60.6 

66.8 

42.5 

4‘(-2 

45-7 

14-3 

11.7 

26.0 

4 

)) of hind quarters . . ■ 

36-5 

4I.1 

44.7 

29.3 

30 

30.5 

12.6 

9.8 

22.4 

5 

j) of pelvis. 

— 

44-5 

46.4 

— 

32.5 

31-^ 

— 

— 

— 

6 

From the pisiform bones to 
the sesamoids. 

29.3 

30.4 

31-2 

23-5 

22.2 

21.3 

3-8 

2.7 

6-5 

7 

From the calcaneum to the sesa- 
moids. 

41.0 

42.4 

43-5 

32-9 

30-9 

29.6 

3-4 

2,7 

6.1 

8 

I^ength of shoulder-blade . . . 

37-9 

42.4 

46.7 

30-4 

30-9 

31-8 

11.9 

11.3 

23.2 

9 

» of neck (upper) .... 

54-3 

62.5 

69.9 

43-5 

45'^ 

47.6 


137 

28.8 

10 

» » (lower) .... 

36.6 

43-5 

45-8 

29.4 

31*7 

31.2 

18.8 

6-3 

25-1 

II 

» of head. 

— 

— 

— 

— 

— 

— 

— 

— 

— 

12 

Height of withers. 

124.7 

137-1 

146.8 

100 

100 

100 

lO.O 

7-8 

17.8 

13 

» of back. 

120.5 

133-2 

141-5 

96.6 

97.2 

96,4 

10.5 

6.9 

17.4 

14 

» of croup. 

127,6 

140.9 

149.8 

102.3 

102.8 

102.0 

10.5 

G.9 

17.4 

15 

)) of sternum (behind elb- 

ows). 

73-6 

77.1 

81.8 

58.9 

56.3 

55.8 

4.8 

6.4 

11,2 

16 

I^ength of ilium .. 

120.3! 

131-5 

139-5' 

96.5 

95-9| 

95.0 

9-3 

6.6 

15.9 

17 

» of ischium. 

113-7 

II9.I 

124.9 

91.4 

86.b' 

85.1; 

4.8 

5-i 

9.9 


» of knec-cap. 

85.1 

90.4 

95-5 

68.2 

65.9 

65.1 

6.2 

6.0 

12.2 


» of hock. 

56.7 

57-4 

58.4 

45-4 

41.9 

40.0 

1-3 

1-7 

3-0 


Height of the shoulder joint. . 

93-6 

97*5 

102.0 

75-0 

71.2 

69.5 

4.2 

47 

8.9 


» of dbow. 

78.4 

81.8 

85.6 

62.9 

59.7 

58.2 

4.3 

4-9 

9.2 

22 

» of pisiform bone . . * 

42-5 

44-3 

46.3 

34-2 

32.3 

31-5 

4.3! 

4.6 

8.9 

23 

Depth of chest . 

5i-« 


64-5 

41.0 

43-8 

44,0 

18.8 

7-4' 

26.2 

24 

Front width of chest . 

29.1 

33-1 

35-5 

23-1 

24.2 

24.2 

13-8 

8.2 

22.0 

25 

Width of chest behind shoulders 

27.0 

32.4 

34-7 

21.6 

23-3 

23.7 

20.0 

8.5 

28.5 

26 

Breadth within hip-bones . . . 

35.7 

42 .C 

47.6 

28.6 

31.1 

32.3 

19.3 

14.0 

33-3 

27 

Girth. 

133-7 

150-4 

169.1 

107.2 

109.7 

115.2 

16.7 


cm. 

35-4 

28 

Circumference of fore cannon 
bone. 

15*6 

17-5 

18.5 

12.5 

12.9 

12.6 

1.9 

I.O 

2.9 

29 

Circumference of hind cannon 
bone. 

17.1 

ig.t 

> 20.f 

> 13.7 

14-3 

14.1 

: 2.5 

I.O 

3-5 

30 

Circumference of hock .... 

35 -c 

37 -^ 

^ 38-2 

5 28.1 

; 27,3 

26.4 

■ 2.4 

1-4 

3-8 
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Tabdb II. 


1 

Measurements 

Average increase in relation 
to the measurements 
of 1908 was 

1 

W 

I 

in 1909 

cm. 

in 

1909-1910 

cm. 

in 

1908-1910 

cm. 

I 

Height of withers. 

0.7 

I.O 

1-7 

2 

I^gth of pelvis.. 

— 

r.9 

— 

3 

From the pisiform bone to the sesamoids .... 

1.1 

0.8 

1-9 

4 

From the calcaneum to the sesamofds. 

1-4 

1.1 

2.5 

5 

Circumference of fore cannon-bone. 

1.9 

I.O 

2.9 

6 

1 9 hind 9 » ....... 

2.5 

I.O 

3-5 

7 

Height of pisiform bone. 

1.8 

2.0 

3.8 

8 

Circumference of hock. 

2.4 

1*4 

3.8 

9 

I^ength of fore hand. 

2.4 

2.2 

4.6 

10 

Front breadth of chest. 

4.0 

2.4 

6.4 

II 

Height of elbow. 

3-4 

3.8 

7.2 

12 

Breadth of chest behind shouldsrs. 

5-4 

2.3 

77 

13 

I^ength of hind hand. 

4.6 

3-6 

8.2 

14 

Height of sternum. 

3-5 

4.7 

8.2 

15 

Height of shoulder joint. 

3-9 

45 

8.4 

i6 

Breadt of shoulder-blade. 

4*5 

4.3 

8.8 

17 

I^gth of neck (lower).. 

6.9 

2.3 

9.2 

r8 

Height of knee-cap. 

5-3 

5.1 

10.4 

19 

» of ischium. 

5-4 

5.8 

11.2 

20 

Breadth between hip bones. 

6.9 

5-0 

11.9 

21 

Depth of chest. 

9.6 

3.8 

13.4 

22 

I^ength of barrel. 

7.6 

6.2 

X3.8 

23 

I/ength of neck (upper). 

8.2 

7-4 

15*^ 

24 

Height of ilium.. 

11.2 

8.0 

19.2 

25 

» of back. 

12.7 

8.3 

21.0 

26 

» of withers.. . 

12.4 

9.7 

21.1 

27 

> of croup. 

133 

8.9 

22.2 

28 

From point of the shoulder to point of ischium . . 

14.5 

10.6 

25*1 

29 

Girth. 

16.7 

18.7 

35.4 
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Table III. 


t 

1 

1 

u 

1 

Measuiements 

Average 
to th- 
< 

in Z909 

% 

increase in 
e measurcm 
1908 was 

in 

Z909-Z9ZO 

% 

relation 

.ents 

in 

Z908-X9ZO 

% 

I 

Height of hock.* . 

1.2 

1.8 

3-0 

2 

From calcaneum to sesamoids.. 

3*4 

2.7 

6.1 

3 

From pisiform bone to sesamoids. 

3-8 

2.7 

6.5 

4 

Height of shoulder joint. 

4-2 

4*7 

8.9 

5 

» of pisiform bone. 

4*3 

4.6 

8.9 

6 

» of elbow... 

4‘3 

4*9 

9-2 

7 

M of ischium.. . 

4.8 

51 

9-9 

8 

B of sternum. 

4.8 

6.4 

11.2 

9 

» of knee-cap . *. 

6.2 

6.0 

12.2 

10 

I^ength of fore hand . .. 

8.1 

7-4 

15.5 

II 

Height of ilitim... 

9.3 

6.6 

15-9 

1 

12 

» of back... 

10.5 

6.9 

17-4 

13 

» of croup . . *. 


6,9 

17.4 

14 

1 of withers. 

lO.O 

7.8 

17.8 

15 

From point of shoulder to point of ischium . . , 

12.0 

8.7 

20.7 

16 

Front width of chest. 

I3S 

8.2 

22.0 

17 

X^ength of hind hand. 

12.6 

9.8 

22.4 

18 

» of shoulder-blade. 

11.9 


23.2 

19 

> of neck (lower). 

18.8 

6.3 

25-1 

20 

» ofbarrei.. 

14.3 

11.7 

26.0 

21 

Depth of chest. 

18.8 

7*4 

26.2 

22 

Breadth of chest behind shoulders. 

20*0 

8.5 

28.5 

23 

Upper length of neck. 


13-7 

28.8 

24 

Breadth between hips ... * *. 

19.3 

14.0 

33-3 
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1176 - Cattle Breeding and its Importance in German East Africa. The Vari¬ 
ous Breeds of Cattle. — Eichtenheld, G. m Der Tropefiflanzert Year 17, No. 8; 

pp. 405-430. Berlin, August 1913. 

The 2 300 000 head of cattle in German East Africa are very unequally 
distributed. About one-third of the Protectorate is unsuitable for cattle 
owing to tsetse, and much of the rest is not utilized. 

All the cattle, with the exception of some animals importedfrom Europe, 
are zebus. They mostly belong to Bos zebu africanus, but some are 
B. z. indicus (called Sokotra cattle by the writer). Among the African zebus, 
the writer draws a distinction between those with large horns and small 
humps (Watussi, numbering 750000) and those with small horns and 
large humps (Masi, i 500 000). 

I. The Masat zebus. — Bred chiefly by the Masai tribe. Colour 
usually red or yellow and brown, but frequently black or white and grey. 
Pigmentation generally dark, rarely similar to the coat colour. Skin 
thick and coarse; hair smooth, short, with a silky lustre. Head small, 
often hornless, but frequently with short, stout horns bent slightly upwards. 
Face slightly dished. Ears medium-sized, directed sideways and slightly 
backwards. Heck of medium length, with the dewlap usually much devel¬ 
oped. Withers wide ; hump 12 inches high, and usually more developed 
in the male than in the female. Shoulders sloping and muscular. Chest 
relatively deep, occasionally somewhat flat. Body bariel shaped. Back 
and loins of medium length and in a straight line. Croup weak and sloping. 
Haunches very fleshy. Cimbs short, but with small, regular hones. The 
legs are sometimes crooked, but to no great extent. Tail set on rather 
low, long and thin, with a large tuft. Hoofs small, hard, and varying in 
colour from grey to black. Udder small, fleshy, almost hairless, with short, 
fleshy teats. The size of the animals varies in diflerent localities and at¬ 
tains an average of 4 ft. 3 in. to 4 ft. 7 in., sometimes 5 ft. or 5ft. 6 in., in 
height. The best developed animals are usually found in the hot dry district, 
while the less developed occupy the lower ground. 

The Masai zebu matures late ; cows do not come into heat until the age 
of 2 % years. The bulls and cows are full grown between 3 % and 4 % 
years, but steers may go on developing until they are 6 years old. 

The Masai zebu is a thrifty animal, and very resistant to weather and 
disease. The calves are subject to Texas fever, which is pievajent through¬ 
out the Protectorate and causes i per cent, loss, if the animals contract 
it during the first months of their life. If the disease appears later, the 
losses can amount to 20 per cent or over. The same occurs in the case of 
anaplasmosis. Coast fever, in the districts where it is endemic, is re^on- 
sible on an average for the death of 30 per cent, of the calves; the remainder 
enjoy Hfe-long immunity; but if this disease is introduced into a hitherto 
healthy herd, it may carry ofi 90 per cent. The number of cattle attacked 
by tuberculosis is estimated by the writer at under i per thousand. 

The Masai cows calve regularly every year. Calving is usually normal, 
no assistance being needed, and it is followed by no bad after-effects. The 
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productiou is ncrmally below 70 gallons per lactation period, but 
under favourable conditions may be more. 

The beef production of a two-year-old steer is easily over 220 lbs.; 
steers f 5 years of age give up to 440 lbs. of beef, and those of 7 years up to 
770 lbs. The weight of the hump can attain 24 lbs. The meat contains 
coarse fibres and is less marbled than that of European breeds. The fat 
accumulates chiefiy below the skin and round the viscera. These zebus 
are satisfactory draught animals. 

II. The Watussi zebus, —- These are only bred by the Watussi tribe, 
and are a little smaller than the previously mentioned animals. Coat 
usually red, brown or yellow. Head and horns longer then in the Masai 
type. Chest deep, but flat. Line of back and croup straight. Legs often 
crooked. Milk production twice as large as in the case of the Masai type, 
but meat production poorer. The animals are less resistant to epidemics 
and other forms of disease tlran the Masai zebus ; they cannot stand short 
rations or want of water as well as the latter. These faults recur in crosses 
between the two types. The Watussi are also less fertile and develop 
later than the Masai zebus. 

III. The Sokotra zebHs, — These were introduced direct from India 
by merchants and are much appreciated for their good milking qualities. 
They are especially suited to the coast zone, and will, in the opinion of the 
writer, be still more poptalar in the future. 

IV. Cattle keeping and breeding by the natives, — Most of the tribes 
keep their cattle in the open, but some give them shelter at night. The 
calves are only put with their mothers for suckling. 'As the natives mi^k 
all the cows the calves^euerally suffer from under-feeding. The large and 
the small domestic animals do not graze together. During the rainy season, 
and for a short time after, the animals are at grass for some hours; during 
the dry season, they remain in the field all day. When the natural supplies 
of water are exhausted, the natives dig wells to obtain drinkable water. 

In some districts where water is scarce, the animals are fed during 
the dry season on succulent banana stems. One stem daily is considered 
sufficient for an animal in the cow-house. The natives have no idea of 
making hay, or of storing fodder for times of dearth. When the grass of 
a pasture becomes scanty, the native sets forth in search of fresh fields, 
or sends some of his cattle into good grazing districts, paying in return 
for the pasturage the milk produced by the cows during their stay. 

As a rule, the bulls used for breeding purposes are selected. They are 
generally chosen for shape, colour and maternal descent, the offspring of 
good milkers being given the preference. Unsuitable animals are castrated. 
The proportion of bulls ready for service is about i to every 20 cows. The 
cows are chosen for their good milking properties. A well-proportioned 
milch cow may be worth as much as three bullocks. As the natives use all 
their cows for breeding the herds become very heterogeneous. According 
to the writer, there is no selection of cows for breeding, for the idea is to use 
all the available animals, and thus increase the size of the herds as much 
as possible. |In order to avoid in-breeding, the native exchanges his breed- 
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ing animals with those of other cattle owners. The Masai zebus are often 
crossed with the Watussi, but the offspring produced by crossing these two 
types with the Sokotra zebu enjoy equal favour. Most of the native tribes 
still refuse to introduce into their herds European cattle or their h5’'brids. 

V. Cattle keeping and b/eediiig by Euyopeans, — The methods adopted 
by the Europeans differ little from those which obtain amongst the natives. 
The chief aim of the European breeders is to have as large herds as possible. 
As a rule, their herds are less valuable than those of the natives, whichisthe 
more to be regretted as they import many bulls from Europe. The writer 
thinks that it would be best for the European graziers to begin improving 
the native breeds before trying to introduce European blood. It has been 
found that European cattle and their crosses have little power of lesistiug 
the climate and the diseases peculiar to the country. It is true that some 
success has been attained recently in rendering European cattle immune 
from the most serious diseases, such as anaplasmosis and Texas fever, but 
ior various reasons, immunisation cannot be practised generally. European 
cattle it introduced should, according to the writer, be kept in the cow«shed. 

Alongside of ordinary farms, where, as on those belonging to the natives, 
the chief attention is paid to meat production, there are also some dairy 
farms in the Protectorate. The milch cows on these farms are Sokotras 
or of European breeds; they are always kept in the stall, and receive in 
addition to grass and hay “ mogo (i) and oil cakes. 

VI. The value and i mportance uf the cattle. — The price of a steer yielding 
440 lbs. of beef varies from 255 to 90s according to locality. Cows fetch a 
quarter or half as much again. 

At Daressalam a gallon of milk costs 2s ; at other places its price is from 
2 to lod. One pound of fresh butter costs about 3s at Daressalam; 
IS 6d at Moschi ; iid at Iringa. One pound or *‘samli'' (2) costs at the 
chief places of export. 

Until lately, the cattle of German East Africa ha\ e been chiefly im¬ 
portant as providing food for the native breeder, whose prosperity depends 
for the most part upon his herds. Recenth^', hower er, ihty ha\ e also begun 
to supply the plantation workers and the town populations. East year, 
about 12 000 oxen were sent for slaughter to the districts of Tanga and Wil- 
helmstal. On the other hand, the writer estimates the number of animals 
which annually find their way to the market at o\’er 40 000. Considering 
the small amount of business, and the low price of meat, theie is no question 
of the rational utilization of the cattle. In all breeding districts the over¬ 
production of beef-producing animals is noticed. The writer considers 
that the best means of preventing a crisis in this direction would be the estab¬ 
lishment of factories for canning meat and preparing meat extract. 

The number of cattle exported from the Protectorate was 545 in 1910, 
240 in 1911, and 179 during the first half of 1912. As regards *‘samli 


(1) This is a tuber of which the feeding value is about equal to that of the potato* 

(2) Native-made melted butter 



CATTLE 


1595 


( 77 300 lbs. were exported in 1910, 659 500 lbs. in 1911, and 399 600 lbs. 
(luring the first half of 1912. 

The duty on exported cattle amounted to about £17000 in igio 
and 1911, and £10 350 during the first half of 1912. The small numbers 
exported are partly due to the prohibition of the importation of cattle into 
the neighbouring colonies (except Zanzibar and the Congo) and the law 
forbidding cows being exported from the Protectorate. As draught ani¬ 
mals and producers of manure, the cattle in question are of no interest. 

VII. Methods Of iw'proiing cattlc-hreedinff. — The writer is of opinion 
that it would be worth w^hile to improve the breeds of cattle in German 
East Africa. In order to do this it would be necessary to improve the ma¬ 
nagement of the animals, abandon the practices which lead to the under¬ 
feeding of the calves, not allow the heifers to be served by the bull at such 
an early age, and diminish the size of the herds kept in districts poor in for¬ 
age. Hay should also be grown on the farms kept by Europeans, and maize, 
potatoes, lucerne, etc., cultivated on dairy farms. A better selection of stud 
animals is very desirable ; in-breeding should be avoided, and only immune 
hulls used in ^stricts where coast fever is prevalent. 

The writer advises crossing native and European cattle only for the 
purpose of improving the milk production, and considers that sucli crossing 
should be practised by the European farmers exclusively. 

The article is illustrated with pictures of the animals. 

1177 -■ Welsh Black Cattle. — Saborksy, Paul m MtttctlunL,en der Landmttschaftkche 
Lehrkanzeln det k. k, Hocksohule fitt Bodenkvltui in Wicn, Vol. i, Part 4, pp. 511- 
585, Vienna, May 8, 1913. 

In a section of his comprehensive woik, the writer gives an account 
of the range of the Welsh Black Cattle and of cattle breeding and agricul¬ 
ture generally in Wales. He then passes on to describe the nature of the 
skin and coat of the above-mentioned cattle. In section III are given the 
external measurements oi 90 of these animals. 

The writer has taken skull measurements according to the Adamerz 
method. The measurements oi 15 typical skulls, of which two are of the 
South Wales type, are given in section IV. Attention is here drawn to 
the differences between the two types, which consist chiefly in the form 
and course of the supra-orbital canals and the lachrymal bone, as well as 
in the size of the angle of the interparietal bone, the length of the temporal 
fossa and of the occiput. The mandible, the palatine, the nasal, and 
other bones in both types show indication of descent from a brachyceros 
type, while the maxilla recalls that of Bos primigenius. The skulls 
from North Wales show more signs of primigenius descent than do those 
from the South part of the Principality. The writer concludes from the 
measurements that both types are nearly related, but owing to the great 
differences in the skulls, he thinks they should be regarded from the agri¬ 
cultural standpoint as independent race t^rpes, A mixed origin is unlikely. 
It is certain that the Welsh black cattle, like other old British breeds, are 
descended from a specific wild t3rpe, perhaps a variety or a subspecies of 
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Bos primigeniMS, and thus occupy a special position in the stock-bteeding 
system. From the combination of primigenias and hrachyceros characters 
in the skull, the writer classifies this breed as pseudoprimigenius, 

1X7S ~ Carease Test of the Piedmontese Breed of Cattle ma^cheroni, e in 

Cronaca A \r%cola, Year XVIII, No. 12. Turin, July i, 1913. 

Though the Piedmontese cattle are considered a general purpose breed 
(meat, milk and work), nevertheless as producers of meat they are doubtless 
among the best Italian breeds, if not perhaps the best of all. Formerly 
this breed contributed largely to the exportation of cattle to France and to 
Switzerland. 

The Piedmontese cattle mature early; frequently it is fotmd that at 
the age of 18 or 20 months animals of this breed weigh 1320 lbs. and upwards, 
and at the age of four years considerably above 2 200 lbs. The meat is of 
excellent quality. The animals are easily fattened without much espense 
and the percentage of dead weight is high. 

Doctor Poli, chief of the Municipal Veterinary Of 5 .ce of Turin, was en¬ 
trusted by the Ministry of Agriculture, in 1887, with the task of determining 
the net carcase weights of Piedmontese cattle; from observations made 
by turn it appears that of 31 head of cattle taken at random, 14 gave dead 
weight percentages ranging between 49 and 55, ana 17 above 55 ; ot the 
latter 9 were above 60 and one reached 66, 

X179 - The Correlation between the Percentage of Milk Fat and the Quantity 

of Milk Produced ^by Ayrshire Cows. — Journal of the Board of A^ruuUure. 

VoL XX, No. 5, pp, 447-448. I^ndon, August 1913. 

An investigation was undertaken by the Board of Agriculture owing to 
a desire for figures showing as definitely as possible the extent of the cor¬ 
relation between the quantity and quality of milk yielded by a cow. The 
work of preparing a report on the subject was entrusted to Mr. H. D. Vigor, 
an Assistant to the Head of the Stat-'st^cal Branch of the Board. It was 
thought desirable to mclude m the calculat-'ons strch other varable factors 
as might affect the m^lk weld of the cow and the percentage of fat contamed 
in the milk, and for this reason't was decided to deal also wth the age of 
the cow, the durat^'on of lactat^’on and the date of calwng. The conclusions 
are derived from data contained in a Report of the A^lrre Cattle M'lk 
Records Committee. 

The conclusions drawn are : 

t) After allowance has been made for the varying age and durat^’on 
of the lactation perod of the Ayrshire cows under examination, the milk 
of cows which gave the larger average weeMj’^ yields of milk shows a definite 
and appreciable tendency to be poorer in milk fat than the milk of cows 
which gave lower average weekly yields. 

2) The duration of lactation had no significant influence upon the 
average percentage of milk fat produced. 

3) The percentage of milk fat showed a slight, but definite, tendency 
to be lower in the older than in the younger cows, after due allowance has 
been made for the average weekly yield of milk. 
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4) Taking the herd as a whole, the duration of the lactation bore no 
relation to the average weekly yield of milk produced by cows. There is 
thus no evidence in the case of these cows, of a selective action in favour of 
retaining in milk those cows that gave a better average yield of milk than 
others. 

5) Xn the herd under examination, the older cows show a definite 
and appreciable tendency to give larger yields of milk than the younger 
cows. This may possibly be due partly to a selective action in weeding 
out cows which proved unpromising as regards their milk yield when young, 
and partly to a physiological tendency for older cows to give better yields 
than younger ones. 

6) The duration of lactation has possibly tended to be longer in older 
than in younger cows, although the e\idence on this point is not quite 
definite. 

If it is supposed that the average age and duration of lactation remain 
unaltered, it appears possible to select a herd with an average yield of nearly 
800 gallons per cow per lactation (as compared with the 1909 average yield 
of 637 gallons), without reducing the average percentage of milk fat pro¬ 
duced in the herd as a whole below 3.58 per cent., as compared with the 
present average of 3.68 per cent. It must be borne in anind, however, 
that while this result may be regarded as the most probable, in the long 
run the certainty of attaining it diminishes when only a small number of 
cows is being dealt with, and increases proportionately with the number of 
cows in the herd in which the policy of selecting cows with higher milk 
3delds is pursued. 

xxSo -- Investigations into the Daily Variations in the Specific Gravity and Fat 
Content of the Milk of a Large Herd (i). Klose m Bericht Uberdte TdtigkeU des 
Milchmrischafthchen Instituis zu Proshau iur das Jahr 1Q12-13, pp. 11-12. Oppeln, 1913, 
Milchwirtschafthches Zentralblatt, Year 42, Part 13, pp. 365-392. Hanover July i, 1913. 

In March, May, ]iily and October, 1912, the writer investigated the 
specific gravity and fat content of the milk of 70 cows belonging to the herd 
of the Proskau Dairy Institute. Tests were made thrice daily. These 
months w^ere selected, as it was important that the period of investigation 
should include months during which the food was qualitatively the same, 
and others when the rations varied. The cow^s" rations in March consisted of 
hay, straw, brewer's grains, and sunflower and sesame cakes. 

In May, the animals received nearly the same food as in March for three 
days, and then were put out to grass until the end of July. From the 6th 
of October, the cows gra2ed half the day, and unf 1 October 17, when they 
returned to the shed, they were g^ven grams, linseed cake, mangolds, straw 
and hay. From the 17th to the 25th of October the linseed cake was re¬ 
placed by sunflower cske, and from the 25th to the 31st crushed barley was 
substituted for concentrated food. 


(i) Ses No. 298, B. March 1913. 
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The daily variations in the milk content of each milking (morning, 
noon and evening), and the variation in the content of each day's milk 
(the aritmetical mean of the milk of the morning, noon and evening milking) 
are given in tables. If the results of the different months are compared, 
it is seen that the greatest variations in the content occurred in the two 
months March and July, when there was no change in the rations. While 
in March per cent, of the single milkings and 3,3 per cent, of the daily 
milkings showed a variation in fat content of from 0.2 to 0.45 per cent., in 
Juit 34.4 per cent, of the former and 23.3 per cent, of the latter showed 
variations of the same amounts. The greatest \ariations in fat content 
were in Jnly, when they reached 0.7 and 0.35 per cent, for single milldngs 
and the day's milk respectively’': in March, the highest variations were 
0.45 and 0.16 per cent, respectively. In May, the highest variation in the 
fat content of the single milkings was 0.7 per cent, and that in the days' 
milk 0.25 per cent. In October, the highest variation in the single milkings 
was found to be 0.5 per cent, and that in the day's milk 0.26 per cent. 

The number of variations in the single milkings were : 17 in March, 
27 in May, and 31 in July and October respectively. The greatest varia¬ 
tions in fat content in the day's milk occurred in July (during the full graz¬ 
ing season). Next come October and May (when the rations were varied). 
The day's milk showed least variation in fat content in March (when the 
rations were always similar). 

lu glancing over the variations in specific gravity, the similarity of 
the returns for March and October (when the cows were mostly stall-fed) 
and those for May and July (when the cows were mostly at grass) is very 
striking. In March and October, 10 per cent, of all the single milkings 
varied in specific gravity more than i lactodensimeter degree in 24 hours 
(highest variation t.9 degree). In May and July, the number of single 
milldngs which attained this amount of variation (highest variation 3.7 de¬ 
grees) reached 33.3 and 31.i per cent respectively. In spite of these nu¬ 
merous and large variations in the single milkings, the fat content of the 
daily milk showed a considerable adjustment of the differences. 

The greatest daily’^ variation of specific gravity was in July (0.0037), 
the smallest in October (0.0015). In March and May the variations did 
not exceed 0.002, The highest variations which occurred on change of ra¬ 
tions were on an average : 


Periods 

Variations 

Variations 
in specific gravitv 

la &it content 

(lacto den- 



simeter degrees 

May 4-7 • 

0.^5 

I 2 

Oct. 6-8. 

0.30 

08 

Oct. 17-19 . , . . 

0.25 

1.0 

Oct. 25-27 ..... 

0.50 

I.I 


It is thus e\ddent that the variations in fat content and specific gravity 
were not much greater when the rations were changed. The writer concludes 
that the current idea that the variations in fat content of the milk of a large 
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herd fed on approximately similar rations are small, is a fallacy, and that 
in testing for adulteration, as much stress must be laid upon alterations in 
the specific gravity of the milk as upon the variation in the fat content. 
The writer does not consider that fat content vaiiations of 0.2 per 
cent, and even up to 0.3 or 0.4 per cent, are alone sufficient to prove adul¬ 
teration, but they must be accompanied by a difference of 0.002 or more in 
specific gramty. In passing judgment upon milk from the examination 
of a sample taken in the shed, the alteration in the specific gravity is the 
chief point to be noticed. Repeated fat determinations constitute the 
sole method of judging milk from the butter-making point of view. 

iiSx - The Possibility of Increasing, with Economic Advantage, the Average 
Fat Content of C0W*S Milk. — Hansson, nils m Kun^l Landtbntks- Akademiens 
Handlin^iif och Tidsknft, Year 52, No 5, p 289. Stockholm, 1913 
Among the components of milk, fat is the most valuable, Ijoth when miik 
is «*old as such and when it is used for buttei or cheese making ; thus the ec d- 

Schematic diagyam ^hoioirig the comt>o^itiGn 
at the chy matter ot milk ior differeitf fat cohtents absci^*>ae) 
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Tabee I. — Average composition of the dry maUer in milk. 


Fat in milk 

Solids not fat 

in milk 

Total solids 

in milk 

Pat in the total 

solids 

Solids not 

fet toT xoo lbs 

of fat 

% 

% 

% 

% 

lbs. 

2.00 

831 

10.31 

19.4 

415 

2.25 

8.46 

10.71 

21.0 

376 

2.50 

8.51 

11.01 

22.7 

341 

2-75 

8.57 

11.32 

24.3 

312 

3.00 

8.72 

11.72 

25.6 

29X 

325 

8.83 

1 12.08 

26.9 

272 

350 

8.9^ 

12.46 

28.1 

256 

3-75 

9.05 

12.80 

293 

241 

4.00 

9*i6 

13*16 

1 30-4 

229 

4-25 

9.29 

1354 

31.4 

218 

450 

9.30 

1 13.80 

32.6 

207 

4-75 

9.30 

14.05 

33-6 

196 

5-00 

9-33 

14-33 

34-9 

187 

5.25 

9.37 

14.62 

1 

35-9 

179 

5*50 

9.36 

> 14.86 

, 370 

170 

5.75 

9.34 

j 

15-09 

1 38-1 

162 

6.00 

9.31 

15.31 

1 39-2 

1 

1 ^55 

1 


nomic importance of producing cheaply a milk rich in fat will be perceived 
at once. 

Without waiting for the theoretical solution of the problem, for the 
last quarter of a century attempts have been made in Sweden to resolve 
it 111 practice. The writer, who is chief of the Animal Husbandry Sec¬ 
tion of the Central Agricultmal Esperiment Station of Sweden, discusses 
in this paper the circumstances which exert an influence on the results, 
and gives a resume of what has been obtained up to the present. 

In comparing the numerous analyses of milk that have been made in 
the course of feeding experiments carried out during 13 years at Bonn with 
those that were made at Tranekjaer and Bregentved in Denmark, the w liter 
found that the composition of the dry matter in milk varies very regularly 
with its fat content, independently of the breed of cow, of the time dapsed 
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Tabi^B TI. — Food required to produce milk richer o^ poorey in fat, calculated 
according to the composition of the milk. Average yearly production 
3 300 kg. (6600 Ihs.) of milk per cow. Live weight 450 kg. (990 


Fat 

content 

of 

milk 

% 

Food 

requirement 

of cow 

per year 

1 Food units 

i 

Food requirements for the production of 

I kg. 

of fat 

Pood uoits 

zoo kg. 

of 

milk 

Food units 

I kg, of dry matter of the milk 

Ration 

of production 

Food units 

Ration 
of upkeep 

Food units 

Total 

Food rinits 

2.50 

I 909.0 

25.5 

63.6 

2.46 

3‘32 

5-78 

2.75 

I 955.9 

23.7 

65.2 

— 

— 

— 

3.00 

2 002.0 

22.2 

66.7 

2.58 

3.II 

5.69 

325 

2 048.7 

21.0 

68.3 



— 

3.50^ 

2 095,0 

20.0 

69.8 

2.68 

2.93 

5.61 

3.^5 

2 145.5 

19.0 

71.4 

— 

— 

— 

4.00 

2 188.0 

z8«2 

72.9 

2.77 

2.77 

5.54 

4-25 

2234.5 

X7.5 

74.5 

— 

— 

— 

4.50 

2 281.7 

16.9 

76.1 

2.86 

2.65 

5.51 

4-75 

2 329.1 

16.3 

77.6 

— 

— 

— 

5.00 

2376.4 

15.8 

79.2 

2.98 

2.55 

5-53 

5.25 

2423.3 

I5‘4 

80.8 


— 

— 

5.50 

2 471.0 

15-9 

82.4 

3-09 

2.46 

5.55 


since cal\ing, and of the feeding. This is shown by the accompanying dia¬ 
gram and by the figures of Table i, which give the composition of the total 
solids in milk, and according to which the solids not fat increase with the 
fat content, but to a lesser extent. 

This increase concerns almost exclusively the protein content, which is 
about one-quarter of the total solids; it does not aSect either the lactose 
or the ash, the quantities of which, according to the analyses used, are 
almost always constant relatively to the quantity’’ of milk, namely about 
5 per cent, of lactose, and u.7 per cent of ash. 

This signifies that the richer a milk is, the less does the production of 
solids not fat influence the production of fat. 

Taking these ratios of the components of milk as a basis, the influence 
of the fat content of the milk on the food requirements of the cow has been 
calculated. 
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Tabi^B III. — Consumption of food for the production of i of fat. 


Average fat conteut of milk of the herds 

yo 

Food units pc 

Southern province; 
Malm 5 hus 

a: I kg. of fat 

Central provinces 

2.80 — 2.89 

I 

(25-6) 

_ 

2.90 — 2.99 

23.4 

— 

3.00 — 3.09 

22.4 

— 

3.10 — 3.19 

21.5 

21.5 

3.20 — 3.29 

21.1 

1 

20.8 

3-30 — 3-39 

i 20.5 

20.1 

3.40 — 3.49 

20.4 

19.7 

3-50 — 3-59 

19.8 

19.3 

3.60 — 3.69 

19.9 

18,7 

3.70 — 3.79 

18.0 

18.5 

3,80 — 3.89 

17.8 

18.4 


According to the standard of feeding of cows established by the writer 
on the basis of the results obtained by the milk control societies, cows 
require one food unit for the production of 6.6 lbs. of milk. Supposing this 
standard refers to the production of a milk containing 3.5 per cent, of fat, 
the food required for the production of milk having another fat content has 
been calculated b^" valuing the proteins and lactose as fat accordir^ to 
their calorific value and supposing, with Kellner, that 0.55 lb. of fat corre¬ 
sponds to 2.2 lbs. of starch value (== 1.65 Swedish food units). The result 
of this calculation (seeTable II) is that for the production of 2.2 lbs. of fat 
the food requirements of the cow diminish, but following a decreasing 
ratio, with the increase of the fat content of the nulk. For the production 
of 220 lbs. of milk, this requirement increases fol lowing a continuous ratio 
of about 1.5 food units for 0.25 per cent, of the increase of fat content. 

This increase of consumption of fodder does not seem to be connected 
with the quantity of total solids. On the contrary this ratio is almost 
constant, foi if the quantity of fodder required for the production of a cer¬ 
tain quantity of solid be di^dded into its two parts (ration for upkeep and 
ration for production), it will be found that the increasing amount of fod¬ 
der required for production, which depends upon the greater calorific value 
of the fat compared with that of the other components of milk, is balanced 
by the decreasir^ quantity required for upkeep distributed over the total 
solids produced. 

This theoretical deduction is further checked by an investigation on the 
results of the milk control societies. Tliis investigation was made with the 
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object of showing the difterence in the consumption of fodder for the produc¬ 
tion both of I kg. of fat and ot lOo kg. of milk of var3dng richness. Table 
III, which gives the figures for the conti oiled herds of the most southern 
province and those of the three central provinces in separate columns, 
shows the consumption ot fodder separately for each herd. 

The results are grouped according to the average fat content ot the milk. 

These figures toi 2.75 to 3.75 per cent, of fat coirespoiid as well with 
those of Table II as among themseh^es, especially if it be considered that the 
figures of Table II are calculated for cows weighing 450 kg. (990 lbs.) and 
yielding exactly 3000 kg. (66ou lbs.) of milk, whilst the figures of Table III 
refer to cows of varying weights and yields. In this table the figures for 
the classes of the poorest and of the richest milk are based < n so small a num¬ 
ber of cows as tL ha^ e very little value. 

The practical results of the control societies thus show, by their agree¬ 
ment with the theoretical deductions, that fat may be produced with a much 
smaller consumption of fodder in r^'ch milk than in the poorer milk. 
If the fat content is increased from 3 to 4 per cent., the consumption 
of food per kg. of fat is reduced by 4 to 4.5 units, that is b}'- about 1.8 per cent, 
of the quantity of food necessary tor the same production in milk containing 
3 per cent, of fat. The very small diminution of solids not fat relatively to 
the quantity of fat which thus results from the increase ot the fat, has next 
to no importance economically owing to the low value of these components. 

An increase in the fat content of milk leads to considerable profit 
in places where milk is used for the manufacture of butter or where it is 
paid for according to its real vslne. But for the very frequent cases in which 
the price of milk is fixed iudependcntl3’' of its fat content, it becomes impor¬ 
tant to know if the production of fat milk requires more fodder than that 
of poor milk. In order to resolve this question, the writer compared groups 
of cows yielding milk of different fat content; he has arrived at the results 
that the consumption of forage per kg. of milk grows proportionally to 
the fat content. The calculation of this ratio has yielded somewhat 
variable results, but it may be admitted as an average that an in¬ 
crease of I per cent, of fat corresponds to an increase of 6.3 food units 
for the production of 100 kg. of milk, which agrees writh the figures of 
Table II. For a butter which is paid 2 kronet per kg. (is alb.) this increase 
of I per cent, of fat in 100 1 ^. of milk is worth nearly 2.2 kr. (2s but 6.3 
food units are worth less thano.7kr. thus proved that the greater 

value of the food required for the production of a richer milk does not 
exceed about 30 per cent, of that of the fat content of the milk. It is thus 
advantageous to produce a rich milk if it is paid according to its real value. 
Of course this is not the case when the increase in the fat content of the 
milk is obtained at the expense of the average quantity of milk, because it 
is especially upon this that the cost of the production of milk depends. 

After having thus treated of the advantage of an increasein the fat content 
of milk, the writer leriews the means to be adopted to obtain it and the 
progress which has been hitherto achie\’’ed in Sweden. It has been proved, 
he sa3^, that certain kinds of food, such as palm and coprah cakes and 
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the leaves of beets, have a tendency to increase the fat content of 
the milk produced, whilst others, such as poppy and German sesame cakes 
and inferior rice flour, act in the opposite way. Keverthdess it is not 
by feeding that sure progress is to be espected, but by selection in breeding 
with this object in view. 

This truth has long been recognized in Sweden, but even now the pro¬ 
gress has been in general but slight, whilst in Denmark it is very marked. 
The writer nevertheless mentions some Swedish herds in which a decided 
j>rogress has been noted during recent years, as is proved by the checked 
figures of the breeding centre competitions (i). One herd especially", that 
of Alberga, of Ayrshires, gives a good example and unassailable proofs of 
the manner in which this progress has been realized. 

The writer mentions the Kolle-KoUe herd in De'nmark as a famous 
example of the influence that a bull may have by the capacity of transmit¬ 
ting to the female line a high productiveness of milk rich in fat. The next 
gives a list of the bulls most employed for the devdopment of the East 
Friesian breed in Sweden, with notes on the production of milk and of fat 
in the daughters of these bulls as compared with the production of theh dams. 
He demonstrates that most of these bulls have transmitted to their daughters 
a productiveness greater than that possessed by theh dams. On the other hand 
some of them have exercised a contrary influence upon the qualities of 
their descendants. 

In order to demonstrate the practical possibility of increasing the pro¬ 
duction of butter fat by means of the selection of the breeding animals, 
the writer gives a summary of the development of the Alberga herd and of 
the choice of the bulls that were used. Thanks to the determinations of 
the quantity of milk and of its fat content made regularly since 1894 for 
all the cows of the herd, it has been possible to calculate separately the .pro¬ 
duction of milk and of fat for the groups of descendants of each bull and 
of each cow. 

As for the bulls, five ha\'e had a remarkable influence on the develop¬ 
ment of the herd. If the cows are distributed in families according to the 
bulls that w'ere their sires, or paternal grandsires, a great difference in the 
average quantities of milk and butter fat of the different families will he seen. 
But in order to establish with certainty the influence of each bull upon his 
offering, it would be necessary to compare separately the production of each 
of his daughters with that of their mother, making such comparison at the 
same age, that is to say for the lactation periods following the first second, 
third, etc., calving. In this manner the influence of the normal increase of’ 
production during the first lactation periods would be eliminated. 

This comparison has been possible for only two of the Alberga bulls. 
For the other three bulls only the average figures for all the years of produc¬ 
tion of their daughters and of the dams of these were available, 

(i) For the definition of the breeding centre competitions in Sweden, see Dr. Are* 
kanber’s original article: «The Development of Cattle Breeding in J^weden *; page 1502 
of this Bulletin {Ed.). 
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Tabi^e IV. 



Number 

Con- 

Sum 

of 

years 

of 

control 

Average yields 

Namea ot bulls 

of 

daugh- 

trolled 

during 

Milk 

Fat 

Pat 


ters 

years 

kg. 

% 

kg. 

BiU . 







Daughters. 

61 

5‘92 

361.12 

2 545.1 

3*70 

94.17 

Mothers. 

61 

3.59 

218.99 

2 347.3 

3*59 

84.31 

MaUc , 




+ * 97-8 

-f* O.II 

4- 9.8S 

Daughters.. 

69 

3.78 

260.82 

2 863.6 

3-78 

108.31 

Mothers. 

69 


249.09 

2 535*1 

3.61 

91.64 

Farmer '9 Joy 



i 

+ 328.5 

+ 0-17 

j-f- 1667 

1 

Daughters. 

26 

4*54 

X 18.04 

2 Sit.O 

4.01 

1x2.76 

Mothers.. 

26 

3.70 ‘ 

96.20 

2 5371 

3 - 7 “ 

93*92 

jReu. 




4 - * 73-9 

1 

+ 0.31 

+ 18.84 

X>aughtcr5 . 

II 

— 

37 

3 470.1 

3.90 

135*35 

Mothers. 

II 

— 

37 

2 780.5 

3 72 

103.47 

King V , 




+ 689.6 

^ 0.18 

4- 31.88 

Daughters . 

15 

— 

30 

2 672.6 

4*30 

115.01 

Mothers.. . . . . 

15 

— 

30 

2 914.2 

3*90 

113.38 





— 241.6 

4- 0.40 

4- 1-43 


These restalts of the comparison are shown by the figures of Table IV 
which give the increase (+) ox the decrease (—') of the production of the 
cows of each family compared to those of their dams. 

The fi.ve bulls have all of them caused an increase of the fat content 
of the milk, and fotir of them have also caused an increase in the quantity 
of milk produced, but from this point of view the fifth has caused such 
a decrease that the progress in the production of fat has been almost nil. 

Nevertheless, in order to be just iu the verdict on the value of a bull 
for breeding purposes, the productiveness of the cows with which he is mated 
must be observed. The higher this was, the more difiScult it became for 
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the bull to raise it still higher. The wiiter has illustrated this fact by group¬ 
ing the dams of each family of a bull according to the fat content of their 
milk. From this grouping it appears that the poorer the milk of the dams, 
the more could all the bulls cause the fat contents to rise. In the groups 
in which the milk wa«^ richest two of the bulls have caused the fat content to 
sink. A bull may thus act favourably on the average fat content of one 
herd and exert an unfavourable action in another herd in which the 
faculty of yielding a rich milk is more developed. 

Calculating the average tat content of the milk of all the descendants 
of a bull, the writer has determined the fat content that this bull represents 
and which he can transmit as inheritance. He calls it “ genotype fat content 
percentage '' of the bull. 

The writer summarizes as follows the results of his investigations on the 
influence that the choice of the bulls has on the fat content of the milk: 

I. It is possible to increase the percentage of fat content of the milk 
of a herd, with economic advantage, by a judicious selection of the breed¬ 
ing animals. 

2. By dividing a herd into families of descendants of the sires and of 
the dams, the influence of each animal on the development of the qualities 
of the herd may be better demonstrated. 

3. The influence of the males is demonstrated by the average pi eduction 
of all their female descendants, oi still better by a comparison of the aver¬ 
age production of their daughters with that of the dams of these daughters 
when they were of the same age. 

^. The influence of the bulls on tlie percenrage of fat content of the milk 
of their female descendants depends upon the qualities of the females of the 
preceding generations. 

5. The influence of the cow^^s appears in the fact that a bull possessing 
a certain genotype percentage of fat cannot increase the percentage of 
fat in the milk except in the daughters of cows inferior to him in the percen¬ 
tage of fat content, whilst the daughters of the same bull out of cows 3deld- 
ing richer milk will have a percentage of fat inferior to that of their dams. 

6. The males and the females transmit to their descendants the percen¬ 
tage of fat which they themselves have inherited from their ancestors, the 
male and the female ha^nng, as it appears, an equal influence on condition 
that they represent the same constancy of results in this respect. But owitg 
to its larger number of descendants, the male has a greater influence on the 
devrelopment of the herd. 

7. Nevertheless, as is usually the case in questions of heredity of quan¬ 
titative characrers, variations are frequent, so that some particular ani¬ 
mals may have an average fat content percentage veiy different from that 
of the sire or of the dam; but the average percentage of all the descendants 
is in general very near to the average genotype percentage of fat of the 
sire and of the average fat content of the dam’s milk. 

8. For the improvement of animals, as well as for that of plants, it must 
besought to unite the qualities having the greatest practical value; every 
effort towards the attainment of such a high yield of milk as would be 



SHSEP. - POUI^TRY 


1607 


injurious to the health of the animals must be carefully avoided, as well as 
record figures in the butter fat content. Put everywhere where milk is 
paid according to its quality, the object in \iew should be to combine the 
efforts in these two directions in order to attain a high production of 
butter fat. 

9. The principal means of increasing the fat content (ithe milkis a scru¬ 
pulous selection of the breeding animals, especially of the bulls, judging the 
genotype percentage of butter fat according to: a) the average percentage 
of the milk of their dams, grandams and sisters; 6) the influence of their sires 
and grandsires on their daughters; and, when the bulls are sufSdenty old, 
c) their own influence on the average per centage of buttei fat in the milk 
of their female descendants. 

1182 - The Improvement in Sheep-Breeding in Algeria. — coustox,f.. u LaRemt 

de$ Colom de VA/ngat du Nord^ Year 2, No. 31, pp, 488-490. Algiers, July 31, 1913. 

The of&cial statistics give a total of 9 inillion sheep for Algeria; of 
these, one-fifth are found on the sea-coast and the Tell, and four-fifths in 
the Sahara and the semi-arid plateau steppes. Eflorts for improvement 
must therefore necessarily be devoted to varieties of sheep adapted to the 
last-mentioned districts. Hitherto, the breed most used for improving 
the native sheep has been the Rambouillet, although Crau and Spanish Me¬ 
rinos are also imported. So far, no satisfactory results have been obtained. 

Merinos are not suited to the food and climatic conditions obtaining in 
Algeria. On the Government sheep-farms at Taadmit, Birin, Ben-Chicao 
and Moudjbeur, the Rambomllet Merinos die very soon after importation. 

Their lambs even do not live. The veterinaries and sheep-breedeis are 
therefore of opinion that the Rambouillet sheep is unsuitable to Algeria. 

The writer has also little hopes of the greater success of the more resistant 
types such as the Spanish and Crau Merinos. They have shown them¬ 
selves to have little adaptability, and have only yielded moderately satis¬ 
factory results when mated with the native breeds. 

According to the writer, the Algerian sheep-breeding industry can only 
be improved rapidly and economically by means of a rigorous selection of 
the native breeds. Three of the latter are especially adapted to this end: 
the Zibran, Hodna and Ouled-Djellal sheep; they are all hornless, stand 
2ft. 8 in. high, and when full-grown give as much as 66 lbs. of mutton. In 
order to improve the breeds, the writer recommends the careful selection 
of the best rams, and their distribution by the State to the sheep-breeders* 

1183 - Fourth Egg-laying Competition in Tasmania. — Profitable Bgg-production povvmv 

The Agricultural Gazette of Tasmania^ Vol. XXI, No. 5, p. 184. Hobart, May 1913. 

The fourth e^-laying competition, held at Springvale, has recently 
finished, and it is interesting to note some of the chief features in this con¬ 
nection. 

In 1909-10 a pen (6 fowls) of White Eeghorns scored highest honours, 
with a total of 1248 eggs. In 1910-11 Black Orpingtons came to the fore 
with 1318 to their credit. In the two last competitions White Leghorns 
have topped the list with 1250 eggs in 1911-12, and for the season just 
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finished 1272 eggs. The all-round average of the birds competing still 
improves. 

Last year it was pointed out that a perusal of the lists of eggs showed 
that, as compared with previous competitions, there was no falling away 
in the number of eggs laid in respect to pens at the bottom of the list. In 
the^first competition 28 pens competed, and five of these produced less than 
800 eggs each. The second event saw the number of pens increase to 32, 
and six pens fell below 800 each. I^ast year the competition had 33 pens, 
and only two of these fell below 800 eggs. This year the three lowest pens 
recorded 943, 956 and 983 eggs re^ectively. This means that the lowest 
pen in the competition averaged over 157 eggs per bird. 

Approaching the results arising from this year's work from another 
standpoint it will be seen that 19 pens out of the 29, or over 70 per cent., 
recorded more than 1200 eggs per pen, which means that each bird in the 
pens averaged over 200 eggs, (i), No meat was employed in the diet of 
the birds competing, but skim-nulk and lucerne were provided to furnish 
protein. The following table shows the first three pen yields and the 
lowest three for the four competitions at Springvale : 


Highest, 


ist 

year 

1248, 

1X79. 

1155; 

total: 

3582 

2nd 

a 

1318, 

1298, 

1215; 


3831 

3id 

» 

1250, 

1201, 

1188; 

» 

3839 


» 

127a, 

1261, 1261; 

Lowest, 

1 

3794 


year 

670, 

654, 

410; 

total: 

1734 

2nd 


661, 

614, 

614; 


1889 

3rd 

» 

0 

CO 

794* 

832; 


2227 

4th 

» 

983. 

958, 

943J 

» 

2882 


it is at the tail end where any improvement will be noticeable, and we 
find that the lowest pen yield in the 4th year more than doubled the number 
of eggs laid in the corresponding pen entered the first season. 

1184 - Ostrich Farmiug in Australia* — Herbert, X. J. in Tht As^ticuItHrai GazetU 
of NiHf South WdUSy Vol. XXIV, No. 6 , pp. 511-521. Sydney, June 2, 1913. 

Several shipments of ostriches have from time to time been imported 
into Australia. In 1873 the Melbourne Acclimatization Society imported 
some; and later, in 1881, Mr. W. Malcolm set about establishing ostrich 
farming in South Australia, and imported a number of birds. A farm was 
started at Gawler, and a large number of young ostriches were successfully 
hatched and reared. 

About this time an Act was passed by the South Australian Government, 
with a \dew to encouraging the establishment of the industry, by offering the 


(i) The grand total of eggs laid by the 29 pens competitig was 34 X 37 * or an average 
of 1177 eggs per pen, and as there were six birds per pen the average of each bird stand* 
as high as 196 eggs. No ^ub^tition of birJs wis practised in this competition. (iSi.). 
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fee-simple of 5000 acres of land to the party who first placed 250 ostriches 
over one year old upon the land. Mr. Malcolm's venttire was formed into 
a company (the South Australian Ostrich Company)^ which obtained 5000 
acres near Port Augusta under these conditions. 

The countiy in the neighbourhood of Port Augusta, with an annual 
average rainfall of only 9 inches, must be classed as inferior pastoral land. 
Yet the birds have thriven, and a fl.ock of 700 is now pasturing on the 
farm without any artificial feeding except during the first few months of their 
lives when they are fed on lucerne and bran. One and a half acres of lu¬ 
cerne are grown and watered from the town water supply. The farm 
is greatly handicapped by not being able to produce more green fodder; 
otherwise a greater number of chicks could be reared. The improve- 
vement in the plumage brought about by feeding lucerne was strikingly 
shown when eight birds were sent to Melrose, about 40 miles distant, where 
thej were grazed in a lucerne paddock. The feathers were clipped and sold 
to a Melbourne manutactmer, realizing £7 per clip per head, or more than 
double the amount realized from the same birds when grazed on the scan¬ 
tily grassed paddocks at Port Augusta. Birds from the Port Augusta farm 
have been the origin of almost all the ostriches now pasturing on the various 
farms throughout the Commonwealth. 

In South Australia itself there exists another fl.ock of 400 birds, running 
on a station near Lake Alexandrina, the nucleus of which came from Port 
Augusta. 

In New South Wales there is a flock of 100 head at South Head, near 
Sydney, which thrives well, but whose further expansion is limited by lack 
of space. At Hawkesbury Agricultural College a second flock has been 
developed from a single pair acquired in 1900, and produces feathers of 
very high quality. 

Another flock was started at Nardoo, near Coonamble, in 1905, with 
pairs cf birds from the South Australian Ostrich Company; the birds now 
number 550 and it is proposed to increase them still further; 2500 acres are 
devoted to their use, and the owner of the flock, who also has a 5000 - acre 
sheep run, intimates that he receives greater net profits from the ostriches 
than from the sheep, though no birds have yet been sold. An artesian 
well provides abundance of water, and 30 to 40 acies are under lucerne, 
3H[elding a cut about every six weeks in summer; this is grown more as a 
measure of precaution against possible drought than from absolute neces¬ 
sity, for, so far as present experience goes, hand feeding is rarely reqtiired. 
The hay is stored and when fed is chafled, damped, and mixed with bran or 
maize. It is estimated that the land will carry i bird (or 3 sheep) to every 
6 acres, runnir^ on natural pasture alone. It will probably prove more 
profitable to grow fodder, as this would not only increase the carrying ca¬ 
pacity of the land, but also raise the quality of the feathers. 

The writer has an ostrich farm on the Yanco Irrigation Area ; its area 
is 408 acres, of which 108 are irrigable and destined to lucerne. The flock 
was built up from birds from the South Australia Co., and at present nttm- 
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bers 90 birds; last year 12 Soudanese ostiicbes were imported from North 
Africa to be mated with the South Australian strain. 

A flock of 24 adult birds, the progeny of the Hawkesbury College stock, 
has also been taken to Qeensland, where attention is now being paid to the 
subject of ostrich raising. 

1155 - Further Report on the Isle of Wight Bee Disease. — Supplement No, 10 

to the Journal of the Board of A^ncuUure. Eondon, July 1913. 

This supplement contains a detailed account of tne progress oi the in¬ 
vestigation into the cause of the Isle of Wight Bee Disease. The latter is 
attended b}" certain symptoms, such as inability to fly, the presence of nu¬ 
merous bees on the ground in front of the hives, and the dwindling of stocks; 
manj" other S3 mptoms have how’ever been recorded, and no one of these is 
characteristic cf the disease. The only essential feature is the death of 
large numbeis of bees, and often cf the whole stock, especially during the 
wet and cold periods of the 3 ear, or during the winter months. The disease 
is probably endemic, but owing to lack of information, it probably often 
passes unnoticed in mild seasons, the loss of bees being attributed to cold, 
starvation, spring dwindling, etc. 

During the years 1911 and 1912, Nosema apis in some stage has been 
found in almost every slock apparently suflering from the Isle of Wight 
disease which has been examined, and, moreover, no bacteiia other than 
those found in normal bees have been detected. Ix can therefore be stated 
with confidence that Nosema apis is the agent responsible for most of the 
outbreaks in which the symptoms of the Isle of Wight diesease have been 
noticed, or in which the stocks have dwindled or died without apparent 
cause. 

1156 - Domesticated Reindeer in Newfoundland. — TI5 Field, voi cxxi, Xo 3157 

{Supplement), Eoudon, June 28, 1913. 

Dr. Grenfeu, the famous Labrador missionary, has been using reindeer 
teams for hauling his komeiiks (sleds) in the various trips he has made from 
his headquarters at St. Anthon}' along the coast of northern Newfoundland 
during the past vinter. He speaks most enthusiastically of the reindeer 
experiment, which has appealed so strengl3^ lo the Canadian authonties 
that the Dominion Department ci the Interior purchased 40 of these ani^ 
mais last summer for its own use. Tliey were tr?nsp''rted from New¬ 
foundland to Edmonton and thence to the Mackenzie delta to ])e used by 
the mounted police for drawing teams in winter, so as to pre^ ent a repetition 
of the tragedy which attended the effort of Inspector Fitzgerald's patrol 
to cross the frozen wastes during the winter of 1910-1911. 

In the northern part of Newfoundland there are very few horses and 
dogs for haulage purposes. The same is true of Labrador, where the con¬ 
ditions are even worse, as the Labrador dogs are vicious brutes which attack 
and devour even human beings. Dr. Grenfell look up the reindeer experi¬ 
ment with the idea of inducing the people to substitute reindeer for dogs as 
soon as he could supph^ them with sufficient of the former. Reindeer are 
also useful in providing milk, which is much needed for the children; as 
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they propagate very rapidi}^, it is believed that it will be possible in a few 
yeais to kill them for food purposes, and thus help to su^Dply the domestic 
market. 

The original herd, consisting of 300 Lapland reindeer, was imported by 
Dr. Grenfell about five years ago, with a fund of $ 15 000 raised partly in 
America, and partly in England, with $ 5 000 contributed by the Canadian 
Government. This herd has increased naturall^^ and new numbers over 1200 
head. One reindeer will do more work than six of the dogs formerly used. 

Dr. Gienfell adopted the idea cf introducing reindeer into Labrador 
from the late Dr. Sheldon Jackson, who introduced them into Alaska twenty 
years ago. The latter, in spite of many difficulties, succeeded in obtaining 
a certain number of these animals, which by successive additions and na¬ 
tural increase now amount in number to 15 000. The world received an 
object lesson in 1896 when a number of whaling ships were frozen fast 
within the Arctic circle and a herd of 500 reindeer were driven 700 miles 
to supply them with food. 

Reindeer can be used as saddle and as pack animals ; they can take 150 
to 200 lbs. on their backs. Harnessed to a sled, two of them will pull 500 
to 700 lbs. thirty miles daily. Kellman drove his reindeeer express on one 
occasion 95 miles in one day. At present the most northerly mail route 
in the world, that between Kotzebue and Barrow, Alaska, a distance of 650 
miles, is served by reindeer. No food need be carried for them, as at the 
end of each day's journey they are unhamevssed and at once dig through 
the snow vith their powerful hoofs to the white moss below, which serves 
them as food. 

When Dr. Grenfell began his experiments in Newdc*undland, he was 
fortunate enough to seem'e the setmees of Capt. W. C. Lindsay, a retired 
British Army officer. The latter took over the control of the herd of rein¬ 
deer, and under his skilful and capable management even better results 
have been achieved than by the American Government in Alaska. The 
percentage of living fawns from the Alaskan deer, as given in the Govern¬ 
ment records, is 40 per cent., whereas at St. Anthony it is neat!}* 100 per 
cent. The only trouble that is found at St. Anthony is that the dogs some¬ 
times attack the deer, and the latter in tunning away c'ver the rough ground 
often break their legs and ha\ e to be killed. 

An endeavour was made in the summer of last year t ^ secure a number 
of young wild caribou to cross with the ■>*eiudeer, bu^ owing to the plague 
of flies, which was unusually bad, the idea had to be given up. It is hoped 
that there will be greater sm'cess this year. 

The reindeer wandered considerably mo^e last winter than the prece¬ 
ding one ; this was due, in the opinion of the Laplanders, to the fact that 
the animals have leaint that there are no wolves in the country to fear. 

After another season, it is proposed to break up the present large herd, 
and distribute it among the Mission Stations in Labrador, where, after the 
process of reproduction has continued for some time longer, the Alaskan 
practice of lending small herds to the natives to enable them to replace the 
dogs will probably’- be adopted. 
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1187 - Motor Plough Competition at E5nigst)erg. — Martiny in Maschnmteckmsche 
Rundschau, No. 2, pp. 6-9. Konigsberg, July 1913. 

The Chamber of Agriculture for the province of East Prussia at 
Konigsberg organized a motor plough trial in a field at Eowenhagen near 
Konigsberg on June 4, 1913. 

The following motor-ploughs were presented: 

The “ Ihace: 45 to 60 H. P.; it weighs, with ploughing tackle, 10 tons 
16 cwt., and costs £ 1127. 

The Podeus ” : 65 H. P., weighs, with five-share balance plough, 8 tons 
7 cwt., and costs £ 1078. 

The '‘Pdhl'' 70 H. P.; it weighs, with plough, 5 tons, and 
costs £833. 

The “ Arator'': 50 H. P.; weighs, with plough, about 5 tons, and costs 
£882. 

The “Ergomobil’': 30 to 35 H. P.; weighs, with plough, 9 tons 7 cwt., 
and costs £1054. 

The “ Stock'': this costs without reversing gear £ 833 ; with it £ 883. 

The '' Wede'': 56 H. P.; weighs 5 tons and costs £ 933. 

The Komnick ” : costs about £ 980, and weighs about 4 tons 5 cwt. 

Both the soil and the weather were favourable to the trials. For 
the shallow ploughing a two-year-old pastured clover ley on mild loam was 
chosen. For the deeper work, a field dry on the surface and sufficiently 
moist underneath was used. 

The motor ploughs, thanks to the very favourable soil conditions, worked 
well. As for the amount of work done, only a few trial tests were made for 
some of the machines. The results are given in the following table: 


1 

Motor ploi:^ 

i 

Quality of soil 

Depth of work 

j 

Breadth 
of work 

Speed 
per second 

Area 
plotted 
per hour 



inches 

ft. 

in. 

ftet 

1 

acres 

Ihace. 

Medium soil 

9 Vs 

7 

9 

2.85 

1.36 

Arator. 


— 

6 

7 

3-94 

1.54 

Stock. 

» 

8 

6 

7 

4.26 

1-73 

Wede. 

» 

8 

5 

» 

3.11 

I.il 

» . 


9^2 

5 

» 

2.98 

I. II 

» . 

Heavy day soil 
in good conditon 
of moistnre. 

9 ®,* 

5 

» 

3*6o 

1.30 

i 


Lastly the writer discusses the quality of the work performed by each 
motor plough. 
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1188 — An Egyptian Watei-lift.— parr, a. E. in The Agneultural Journal of Indta, 
Vo 3 VIII, Part III, pp. 293-294. Calcutta, July 1913. 

A very useful water-lift for low-lift canal iirigation has recently 
been received from Egypt. It consists of two circular pieces of iron on 
an axis about 15 inches apart. These two wheels are connected together 



by a number of vanes set on at an angle of about 37^ to the radius, as in the 
accompanj’ing drawing The whole thing revolves in a close-fitting ma- 
sonrj" basin. It is geared to lun at a slow ^eed and may be worJied by one 
bullock. The wheel discharges the water at the height of its own axis.” 
The writer recommends it as the best machine he has tried for low lift irri¬ 
gation. 


1:189 - Automatic Drinldng Trough (i)for Pigs. — thallmayfr, v. m Wu^ner Land, 
mrUchafihche Zentuno, Year 63, No 56, p. 647. Vienna, July 12, 1913. 

Automatic dnnking troughs for pigs are frequently used, especially in 
America. Asimpleformofsuchatroughisthe one shown in the accompany¬ 
ing figure. The trough (T) is provided with a cover (D) under which a float 
(S) is situated. The lever (Ip connects the float with the valve (V). When 
the trough is used the float sinks and by means of the lever pushes the valve 
openso thatthe water from the tank or water-pipe(B) can fiowintothetxot^h, 
through the pipe (R); (mn) is a flange. 


(EiZ.). 


(i) See No. 575 , May 1913. 
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To the light is a section through the cover along the line (ab). The 
cover (D) is necessary to prevent the animals touching, the float and 
attached parts with their srouts. 



1190 - A New Apparatus and Method for Milk Sterilization. — Bobech, o. in 
Molkerei-Zeiiuns. Year 27, No. 5% PP- 1105-1106. Hiidesheira, July 25, 1013. 

As an appendix to an article which has been already mentioned (i), 
the writer gives a detailed description and diagrams of a complete plant for 
carrying out the new Bioiisator-Process 

The principal part of the “ Biorisator apparatus is the so-called 
“ Biorisator ” sterilizer. This consists in the main of two cylindiical re¬ 
ceptacles placed one within the other. In the inner the milk is reduced 
to a fine spray. I n the space between the two cylinders, the milk is heated. 
Steam is conducted along a pipe at the side, in order to obtain the necessary 
heat for the inner cavity, and for the sterilization process. As secondary 
apparatus may be mentioned a forcing pump, a compressor and a cooler. 

The method of working is as follows (see Plate) : The milk in the col¬ 
lector {a) is drawn through the pipe (i) by means of the forcing pump {b) 
and conveyed by (ife) to the compressor (c). The manometer (m) re^sters 
the amount of pressure, and the regulator {d} carries back by the pipe (Z) 
any superfluous milk. The milk is conveyed by the pipe {0) from the 
compressor to the biorisator and issues through fine orifices into the interior 
of the latter. After having been reduced to spray, the milk flows from the 
biorisator {e) through the pipes (r) to the cooler (/) and is here cooled as soon 
as possible down to at least lo^ C (5o<^F.). It then leaves the cooler by 


(1) See No. 743, B. June 1913, 
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the pipe (w) and flows to the tank (g). From here it runs to the bottle- 
filling machine (h), where it is immediately put into bottles. 

Before the milk is sterilized, the whole plant is cleaned, either by pump¬ 
ing water through it, or preferably by allowing the water to flow thiough 
the supply pipe (q) into the biorisatcr, after closing the milk valve (II) and 
opening the water valve (III). The necessary heat is obtained by opening 
the steam valve (I) at the same time. The \ ery hot water flows through the 
whole plant and sterilizes it. After about 10 minutes, the cooler (/) is at¬ 
tached and the water-valve (III) is opened; all the water is drawn of, the 
temperature is raised to about 750 C. (167° F.) (the heat required for steri¬ 
lizing the milk), the pump is set going and the milk valve (il) is opened. 
The apparatus can now work for hours without stopping and only needs 
occasional attention. 

The product obtained by the Biorisatcr Process is a pure milk, free 
from bacteria, with the characteristics of raw milk; it is especially suitable 
for infants. It is also possible to obtain excellent dairy products from 
this milk, which can be treated just like raw milk. 

It was also obsert ed in the dairy that there w'as no evaporation from 
the milk, and consequently no decrease in its amount. 


RURAIv ECONOMICS. 

1191 - Systems of Land Tenure Prevalent in the Plain Belt of the Province 
of Treviso, Italy, — Sacchi, G. m talmna, Year 39, Part 749. Pisa, 

August 31, 1912. 

This is a short study of the commonest forms of lai'd tenure in the plain 
belt of the Province of Treviso, Italy, which shows how in the same regions 
there are farms worked by the owners, farms leased and farms held on the 
share system (metairie). The least frequent form is farming by the owner 
himself, because, though the estates are prevailingly large or medium sized, 
the economic unit is the individual farm, varying in extent from 5 to 15 acres. 
The lands that are managed directly by their owners or their agents are thus 
either the large estates, and chiefly portions of these that are rot divided 
into farms, or the small holdings of peasant proprietors. The latter are not 
numerous, but they tend to increase. 

The rent is paid partly in cash and partly in kind: that of the arable 
portion of the farm is given in cash or in kind corresponding to a 
fixed sum, while the rent of the vineyards and mulberry plantations is 
paid by half of the proauce in kird. Frequently a certain number of 
days' labour or royalties in kind are included in the rent. This form 
of leasing prevails on the right of the Piave. The lease is tacitly renewed 
every year until either of the parties ghes notice to the other between 
March and the nth of November. Only the farms belonging to charitable 
foundations are leased, mostly for periods of nine years, for cash only. 
Metairie, or the half-share system, though rot always so simple as in 
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Tuscany, prevails on the lefc of the Piave, where the natural fertility of 
the soil and the just proportion between the available hands and the extent 
of the farms have been powerful coef&cients in the success of this system of 
tenure, which has led to an advantageous ratio of arable land to plantations 
of vines, mulberries, etc. 

The owner of the land supplies the necessary capital in live stock, 
he pays one half of the various expenses of production (save labour), 
the whole of the taxes, and all the cost of new plantatiojis of trees 
and vines. The expenses caused by the control of fungus pests, as 
well as the cost of props and wire for the vines, are defrayed in equal 
shares by the owner and the farmer. The latter, on his side, generally 
brings into the farm the commonest machines and implements, he provides 
all the labour and pays house rent, besides giving the owner some royalties 
in kind and occasionally some days' work and doing some carting for him, 
especially when the latter manages by himself some small portion of the 
estate. 

The rotation and manuring to be used are determined by the owner. 
The contract is indefinite and it may come to an end any November provided 
the necessary notice has been given in the previous March. 

1192 - Persons engaged in Agriculture in Prussia according to the Census of 

June 12, 1907. — Hagmann in MUteilungm der Deutschen Landwirtschaftsgesellschaft ^ 

Year XXVUI, Part 34, pp. 483-486. Berlin, August 25, 1913. 

For the first time, in 1907, the numbers of persons engaged in agricul¬ 
ture have been registered in the returns of professions and exploitations. 
The comprehensive results of this census are given in Vol. 212, zioi the Statis¬ 
tics of the German Empire, which has recently appeared. Table I gives the 
numbers of persons engaged in agriculture divided into five classes according 
to the sizes of the farms. 


Table I. — Persons engaged in agriculture. 


Classes according to size 

1 

Men 

Women 

Total 

On 100 acres 
productive 

area 

Under 5 acres. . . . 

747 559 

I 846911 

2 594 470 

105.0 

Between 5 aJid 12 % acres 

673 416 

824383 

1497 799 

35*5 

» 12 ^ d 50 » 

1 373 995 

1244343 

2518338 

17.5 

» 50 » 250 » 

754476 

620 171 

1374 647 

3.5 

Over 250 . 

602 992 

432 278 

I 035 270 

7.0 

For the total area 

4 052 438 

4 968 086 

9 020 524 
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In this table are included the persons engaged in forest work on the 
agricultural areas, but the results are but insignificantly afiected by this 
inclusion. 

The preponderance of women in the two classes of smallest area is 
due to the fact that in the small farms the work is for the most part done by 
the holders themselves with the members of their families, especiallj^ the 
women folk (wives, and daughters). 

As for the intensity of the i^ork, an idea can be gained when the number 
of persons engaged per area of lOo acres is considered. It appears that the 
number of persons enj^a^^ed diminishes with the increase of the area of the 
holding. Jn these figures, however, the real numbers of workers do not appear 
with exactitude, because in the smaller and middle sized farms there are 
persons returned as present whose woik only partially or not at all devoted 
to farming. The real numbers of ^vorkers in the classes of the smaller holdings 
are in reality smaller than those returned. 

Acording to the position held in the farm«?, the statistics distinguish 
between: managers, memhers of the family and lahourers. 

The numbers of persons in Piussia on June ii, 1907, belonging to these 
three groups are shown in Table II. 

From the above figures it appears that in the whole State the persons 
employed in agriculture are to the extent of about two-thirds members of 
the holders' family and one-third hired laboitrers. The ratio between the 
members of the holders' family and the strangers varies of course consider¬ 
ably according to the size of the farm In the smaller-sized holdings the 
holders and the members of their families prevail, namely for the smallest 
holdings they are 88.5 per cent., for small farms 84.5 per cent., for medium¬ 
sized farms 72.1 per cent, and for large estates a very low percentage. 
The reverse is the case with hired labour. In the smallest farms His em¬ 
ployed very spaiingl}^, in medium-sized farms it is 27.9 per cent, of the 
total, and in large estates it attains to 97.1 per cent. 

Table II shows the character of the agricultural working population. 
The members of the holders' families are divided into two main groups: those 
who are permanently employed on the farms and those only temporarily 
engaged; more than half of the members of families belong to the first 
group. Their number increases generally with the size of the farm, whilst 
the temporarily engaged members are found in the greatest numbens in the 
smallest holdings. In these, during ordinary periods but a small amount 
of labour is required, and duriag the short periods in which there is much 
work to be done the members of the holders' families assist. Hired labour 
is divided into overseers and accountants, permanent!}’’ (farm servants and 
maids, and day labourers) and temporarily engaged hands. To the latter 
belong especially non-resident hands. 

The first group is an exceedingly small one. The greatest part is formed 
b}’’ the permanent labourers, among w'^hom there are more farm servants 
and maids than day labourers. In each of the cla>sses according to size of 
farm the distribution of these labourers varies greatly. The proportion of 
farm servants and maids increases with the size of the farm, but diminishes 
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again in the largest {aims, in which the greatest contingent is that of day 
labourers. 

This distiibuticn of agricultural labour is of the greatest importance for 
the study of the labour question. The large estates are especially afiected 
by the want of peimanent hands. A sufficient number of farm servants 
and maids is a vital necessity for large estates, foi without them the regulai 
work of the farm cannot be carried on. This is seen also from the distribution 
of permanent and temporary hired labourers. The latter are relatively more 
numeious in the smaller holdings and diminish with the increase in the size 
of the farm. 

The small holdings are in a position to attract outside labourers during 
the busiest periods of the year, when the assistance of the members of the 
family is insufficient or not available. For the larger farms a staS of permanent 
labourers is absolutely necessary, because they cannot, like the smaller ones, 
avail thenivSelves during the busy time of the temporarily disengaged hands. 

The work of children, that is persons under the age of fourteen, is, as 
may be seen from Table III, an important factor. 

Table III. 
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1193 - The Farmer’s Ineome In the United States. — spiuman, w. j m Vmted 

States Department of As.riouUure, Bureau of Plant Industry ^ Circular No. 132, pp. 3-7, 

Washington, July 19, 1913. 

The data upon which this article is based are obtained from the census 
of 1910, combined with certain factors worked out in the experience of the 
OfGlce of Farm Management in conducting farm management surveys. 

There are two items of income about which no information is available, 
viz. the value of the milk and cream consumed on the farm, and what the 
farmer earns for work outside his farm; and one item of expenditure which 
cannot be determined, viz. the amount paid for live stock. The data pre¬ 
sented in the accompan3dng table should be interpreted in the light of these 
omissions. 

The average area of the American farm in 1910 was 138.1 acres, 75.2 
acres of which are classed as improved land and 49.77 acres as devoted to 
crops. The total avers^e investment per farm is $6 443.67, the amount 
in farm buildings being $ 994.33 and that in implements and machinery 
$ 198.88. 

All the data for the receipts as given in the table were obtained from 
census returns. The farm is also credited with the total value of all the 
crops produced except that part fed to live stock, which is obtained by 
deducting the value of forage sold from the total value of the forage crops. 
The farm is thus credited with the butter, cheese, eggs, poultry, honey, 
meat, fruits, vegetables, bread, etc., consumed on the farm where it is pro¬ 
duced, and the value thus consumed on the farm is included in the farm 
income. 

Any revenue from outside sources should be added to the net income 
given in Table I. 

The expenses for labour, fertilisers and fodder are obtained from the 
census returns also. The cost of maintenance of farm buildings is placed 
ajb 5 per cent, of their value, and that of implements and machinery (includ¬ 
ing repairs) at 20 per cent, of their cash value, both figures being based on 
extensive investigations by the Office of Farm Management, and agreeing 
with the estimates in Warren's “ Farm Management Taxes are assumed 
to be 0.6 per cent, as an average for the whole country. 

The remaining items of expense in the conduct of a farm are collect- 
ivdy calculated as 15 per cent, of other expenditure, which is the average 
obtained from a number of farm management surveys conducted by the 
Office of Farm Management. The total farm expenses, omitting the item 
of live stock purchased, amount to $340.15. 

The farm income is obtained by deducting the total expenses from the 
total receipts, and amounts to $640.40. Assuming 5 per cent, as the rate 
of interest to which the farm investment (of $ 6 443*67) is entitled, the farm 
income is then distributed between interest and labour income as follows : 
Interest on investment, $ 322.18; labour income $ 318.22. 

The average farm mortgage based on the number of all farms, is $i 715, 
which at 6 per cent, per annum amounts to $102.90. Deducting this a- 
mount from the farm income of $ 640.40 we get $537.5^ which must be 
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Table. — Labour income of farmers in the United States. 



Amount 
per farm 


Number of farms... 

Improved land.acres. 

Total farm Investment. 

Investment in farm buildings. 

Investment in implemanls and machinery. 

Receipts, 

Dairy products (excluding milk and cream used at home) 

Wool. 

Mohair. 

Eggs produced. 

Poultry raised. 

Honey and wax. 

Domestic animals sold. 

Domestic animals slaughtered. 

Total value of all crops.$ 5 487 161 223 

Com.I 438 583 919 

Oats. 414 697 422 

Barley. 92 458 571 

Hay, etc. 824 004 877 

Total value of crops 

used for feeding. . 2 769 714 789 

Feed sold. 509 253 522 

Net value of crops fed 2 260 461 267 

Net value of crops . . 


6 361 502 

478 451750 

$ 40 991 449 090 

$ 6 325 451 528 
$ 1265149 783 

596413463 
65472328 
901597 
306 688 960 
202 506 272 
5 992 083 
X 562 936 694 
270 238 793 


Total gross farm income. . 
Expenses. 

labour. 

Fertilisers.. 

Peed. 

Maintenance of buildings (at 5%). 

Maintenance of implements and machinery (20 %) . 
Taxes (0.6 %). 


3 226 699 95^ 


6 237 850 146 


Miscellaneous expenses (15 % of other expenses) . . . 

Total expenses . . . 


Summafy, 

Total gross income. $ 6 237 850 146 

Total expenses... 2 163 822 647 


Net &urm income . . 
Interest on investment (at 5 %). 

Eabour income . . . 

Interest on mortgage ($ i 715 at 6 %). 

Available for pmrchase of live stock and for family living 


4 074 027 499 
2 049 572 454 

2 024 455 045 


75-2 

$6443.67 

$ 994-33 
$ 198.88 


93-75 

10,29 

0.14 

48.21 

31-83 

0.94 

245.69 

42.48 


$ 651611287 

$ 102.43 

114882 541 

x8.o6 

299 839857 

47-13 

316272 576 

49.72 , 

253 029 956 

39.78 

245 947 694 

38.66 

I 881 584 91 1 

295.78 

282 237 736 

44-37 

2 163 822 647 

340.15 


$ 980.55 
34015 

640.40 

322.18 

318,22 

102.90 

537-50 
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added the value of milk and cream consumed on the farm and any outside 
income) as the sum to be used in the purchase of live stock, in living expenses, 
and in savings. 

As the majority of farmers are capitalists, the interest on capital con¬ 
stitutes pait of the income and the labour income is undoubtedly smaller than 
it would be if the farmer did not also have the interest on his capital. Thus, 
we find that in the better agricultural sections, the labour income of tenants 
is considerably higher than that of farmers who work their own farms, 
though the latter may have larger total incomes than the tenants. In 
fact a large number of American farmers live on the inteiest of their invest¬ 
ment and do not receive am-lhing for their own wages. But this is not 
possible on the small farm, w^here the interest is too small to admit a 
high standard of living, and the farmer must have some labour income 
in addition. 

In America it is reasonable to infer that at least half the farm families 
of the countr3" have incomes smaller than those given in Table I. Indivi¬ 
dual farmers here and there have larger incomes than this average, but the 
facts presented in the table indicate that on the whole the income of farmers 
in this country, even when we include as a part of the income those things 
consumed on the fa rm where they are produced, is certainly not more than 
sufficient to pay 5 per cent, on the investment and ordinary farm wages for 
the labour they do, and it is probably considerably less than this. 

1194 - Notes on Tobacco-Growing in Germany. — eang, h. Einiges aus dem oebiet 
der deutscheu Tabakstatistik. — Fuhlings Laft^^irtschafthche Zcitun^, Year 62, Part 12, 
pp. 409-426. Stuttgart, June 13, 1913. 

The number of German tobacco-growers has much decreased during 
the last 20 years, for while in the five years 1891-1895 there were 151 390 per¬ 
sons growing tins crop in the district under the jurisdiction of the German 
Customs, the figures for the subsequent periods of five years were as follows : 

i80-i9oo 136352 
igoi-1905 108606 

1906-1910 95 369 

The tobacco growers have thus piogressively decreased iu the prv'>poi'- 
tion ICO : 90.1 : 71.7 : 62.9. The following table gives the details of this 
decrease in the principal tobacco-producing districts of German}": 


Years 

Ftussia 

Baden 

Bavaria 

Alsacc- 

lyorralne 

Wutt- 

emburg 

Number 

of 

plaateis 

«« ea 

0 -M I.J 

V «o'5 

^•g'S B. 

3 -ss; 

Number 

of 

planters 

in % of 
the total 
number of 
tlie liuipire 

^ 0 . rn 

0 ^^ Si, 

Number of planters in % 
of the numbers of the 
fiirst five yeats^ period 

1891-1895. . . . 

82 962 

54-8 

100 

37469 

24.8 

100 

100 

100 

100 

1896“ 1900. . , , 

68 444 

50.2 

82.5 

39 125 

28.7 

104.4 

91.4 

89,2 

112.2 

1901-1905 . . . 

49 445 

45.5 

59.6 

34694 

31*9 

92.6 

83.0 

ri.? 

89.0 

1906-1910. . , . 

37582 

39.5 

45-3 

34316 

36.0 

91.6 

79.9 

64.9 

XO3.2 













RURAL ECONOMICS 


1623 


The area cultivated by each tobacco-grower has, however, considerably 
increased, and consequently the total area under tobacco has decreased in 
a proportion very different from that in which the number of cultivators has 
diminished. The cultivated area was as follows : 

1891-1895.43021 acres 

1896-1900.44 748 » 

1901-1905.39 90S » 

1906-1910.37 647 » 

The decrease occurred in the following proportion too : 104.0 192.7: 
87.5. The increase or decrease of the area under tobacco La the various 
districts is shown by the following table. 


Table II. 


Yeats 

In % 

I of the total 

tinder tobacco 
in the Rmpire 

In % of the area under tobacco in 
the different districts during the first 
five years. 

Prussia 

1 

Baden 

i 

Prussia 

Baden 

1 

i j 

Bavaria 

Alsace- 

Lorraine 

Wurt- 

emburg 

' Hesse 

i 

1 

1S91-1895 . . . 

29.2 

39-9 

100 

100 

100 

100 

100 

100 

1896-1900 . 

29.8 

41.2 

106.3 

107-5 

94-8 

102.0 

105.5 

95*7 

1901-1905. . . . 

29.1 

41.0 

92.6 

95.4 

88.8 

96.4 

80.5 i 

83.4 

1906-1910. . . . 

25.8 

43-3 

77-3 

95-0 

85-5 

101.7 

85.8 

83.8 


In consequence of the decrease in the area under tobacco, and owing 
to the fact that the yield per acre has rather diminished than increased, 
the total production of tobacco, after a temporary rise in the second five- 
year period, fell considerably in the two succeeding five-year periods, as is 
shown by the following figures : 



Absolute amount 

Rdative amount 
in % of the first five- 



year period 

1891-1S95 .... 

. . . 722 767 

100 

1896-1900 .... 

. . . 742 3^20 

102.9 

1901-1905 .... 

. . . 695382 

96.2 

1906-1910 .... 

. . . 599049 

82,9 


The proportions for the various States are given in Table III. 
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Tabi^e III. 






1 


Prussia 


Bavaria 

Alsace-Lorraine 

1891-1895. 

100 

100 

100 

100 

1896-1900. 

96.8 

109.0 

98.1 

104.0 

I90I-I905 . 

90 2 

100.8 

95.5 

100.7 

1906-1910. 

74.0 

86.7 

83.8 

97*2 


While the production decreases, the price of tobacco rises, and as this 
latter movement is relatively stronger th^ the former, the restalt is an in¬ 
crease in the total value of the crops. 


Tabee IV. 



Total value 
of annual 
tobacco crop in 
Germany 

£ 

General 

movement 

Increase and decrease in the various States 

Prussia 1 

1 

Baden 

Bavada 

Alsace- 

Lorraine 

Wurtem- 

buig 

Hesse 

1891-1895 . . . 

I 434 ^7 

100 

lOO 

100 

100 

100 

100 

100 

1896-1900 . . . 

I 484 798 : 

103*5 1 

94*4 

112.2 

I 0 I .8 

103.0 

99.5 

87^ 

1901-1905 . . . 

1 436 863 

roo.i 

90.7 

105.0 

103.2 

109.7 

90.1 

87.8 

1906-1910 . . . 

I 536 638 

107.1 

92.2 

112.8 

114.2 I 

129.3'* 

109.3 

86.0 


The average crop per surface unit has, on the whole, remained about 
the same ; it was as follows per acre throughout the Empire : 

1901-1905. 16.81 cwt. 

1906-1900. 16.61 » 

1901-1905. 17.44 » 

1906-1910.15.93 « 

Great variations have been found in the yield per acre in difierent dis¬ 
tricts. if the average crop in each period of five years is taken at 100, the 
yield per acre is as given in Table V. 
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Table V. 



Frassia 

Baden 

Bavaria 

Wurtem- 

burg 

Alsace- 

Lorraine 

Hesse 

1 

1891-1895 . . . 

96.9 

102.3 

as a rule from 

6 to 10 % 

102.3 

124.4 

80.2 

1896-1900 . . 

90.3 

105.6 

below the 

104.9 

128.7 

79.5' 

I90I-I905 , . . 

91.1 

104.6 1 

aveiagefor the 
Empire 

107.I 

126.8 

84.4 

1906-1910 . . . 

98.6 

99.5 

109.4 

127.2 

77.0 


The average price of tobacco has risen thougbout the Empire during 
the four five-year periods to 39s 8d, 40s, 41s 3d, and 51s 3d respectively. It 
has thus increased proportionately from 100 to 100.9, ^04,1 and 129.1, 
The money return per acre has also notably increased. It rose from £33 75 
in the first five-year period, and £33 3s gd in the second, to £36 os 6d and 
£40 i6s 6d in the two last periods. The proportion is thus 100 ; 99.5 : 
107.9:122.3. Nevertheless, the difierent States have taken very unequal 
p€^ in this development, as is shown by Table VI. 


Table VI. — Value of the crop per surface unit in % of the value of 
the first five-year period. 



Pms^ 

Baden 

Bavaria 

Wurtem- 

buig 

Alsace- 

Lorraine 

Hesse 

1891-1895 .... 

loo 

100 

100 

100 

XOO 

lOO 

1896*1900 .... 

88.7 

104 2 

107.3 

94-3 

lOI.O 

XOO.3 

1901-1905 .... 

97.8 

I lO.O 

II6 5 

111.9 

113*6 

123 0 

1906-1910 .... 

I19.I 

118.7 

1337 

127.1 

127.0 

133.1 


The value of the tobacco produced per surface unit varies much from 
one year to another; these fluctuations not only cause uncertainty and 
anxiety to the growers, but have a considerable influence upon the general 
initiative of the planters. After some good seasons, the area under tobacco 
at once increases, not only because new cultivators add fresh plantations 
to those already existing, but also from an extension of the former tobacco- 
fields. On the other hand, after some bad seasons, not only do many plan¬ 
ters abandon the undertaking, but those who remain faithful to the industry 
reduce the area under cultivation. The writer gives a graphic representa- 
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tion of this movement in the German Empire and the Grand Duchy of Ba¬ 
den. (The double lines refer to the former, and the single lines to the latter). 
The graphic curve gives the amount realized each year by the tobacco yield 
of one hectare (2.47 acres): the figures at the extreme left each represent 
100 marks (about £5). The two curves referring to the Empire and the 
Grand Duchy of Baden (continuous lines) are displaced by a column—that 
is to say by a year — towards the right. This is done in order to show more 
clearly that the, crop obtained one year has an undoubted effect upon the 
area placed under tobacco the next year, and that this occurs with the ut¬ 
most regularity. As for the area under tobacco in any given year (broken 
lines), the figures on the extreme left each rq)resent 1000 ha. (2470 acres), 
while in the case of the figures relating to the area cultivated by each planter 
(dotted lines), every figure represents one are (4 rods). 


AGRICUETURAE INDUSTRIES. 


1195 - A Practical Formula for the Calculation of the Solids not Fat in Milk. - 

HOyberg, M. H, in ZHischfift fur FUisch- und MUchhygUne^ Year 23, Part 23, pp. 
539*541* Berlin, September i, 1913. 

The formula given by the writer is based upon the same principle as 
that of Bertschinger, viz: 


Solids not fat — lactodgosimeter 4- percentage of fat 

4 

If, for instance, the specific gravity of the milk is 1.034 the fat con¬ 
tent 2.8 per cent, the solids not fat = = 9.2. 

This formula has the advantages of being simple and accurate, and 
giving quick results. 

Also, as is seen by the experimental data reproduced in Tables I, II, 
and III (i), it is superior to Ackermann's automatic calculator, and espe¬ 
cially adapted for testing doubtful milk. 




(i) The Tables 1 and 2 are reproduced in a slightly abridged form. 
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Table I. — Results obtained from samples of doubtful milk. 


Milk 

No* 

Specific gravit} 

Fat 

% 

Quc 

according 
to chemical 
analysis 

mtity of solids no 

according 
to tile new 
ionnula 

tfat 

according to 
Adcennann’s 
automatic 
calculator 

I 

1.0270 

*.38 

7-34 

7*34 

7*47 

3 

1.0300 

2.70 

8.07 

8.17 

8.30 

4 

1.0257 

3.00 

7.11 

7.17 

7.27 

6 

1.03x2 

2.24 

8.43 

8.36 

8.49 

8 

1.0326 

2.02 

8.68 

8.65 

8.85 

9 

1.0293 

3-08 

8.05 

8.09 

8.20 

II 

1.0257 

2.71 

7-25 i 

7.10 

7.21 

12 

1.0275 

2.79 

7.41 

7*57 

7.68 

14 

1.0295 

2.21 

8.02 

7.92 

8.06 

16 

1.0268 

2.66 

7.17 

7.36 

7.48 

17 

1*0308 

2.26 

8.41 

8.26 

8-39 

19 

1.0287 

2.38 

7*34 

7*77 

7.90 

20 

t»0292 

2.64 

7-79 

7.96 

8.08 

22 

1.0296 

2.40 

7.83 

8.00 

8.13 

«4 

1.0292 

2*16 

7*63 

7.84 

7.98 


Table II. — Results obtained from samples of normal milk. 


Milk 

No. 

Specific i 

gravity 

Fat 

% 

Quantity of solids not fat 

according to 

cbemical analysis 

1 

1 

according to 

the new formula 

1 

according to 
Ackermann’s 
automatic 
calculator 

1 

1.0330 

3*44 

9.12 

9 II 

9-X9 

3 

1.0320 

4.14 

9.06 

9.03 

9*07 

4 

I.0315 

4*19 

8.96 

8.92 

8.96 

6 

1.0330 

3*04 

9.06 

9 01 

9.12 

7 

1.0320 

3*23 

8.77 

8.80 

8.91 

9 

1.0310 

3*27 

8.47 

8.56 

8.78 

II 

1*0315 

3*21 

8.83 

8.67 

8.77 

12 

1.0325 

3*38 

9.10 

8.97 

8.7* 

14 

1.0315 

3*21 

8.83 

8.67 

8.77 

X5 

1.0320 

2.97 

8.98 

8.74 

8.85 


1.0320 

3*14 

9.02 

8.78 

8.90 

17 

1.0320 

3*00 

9.02 

8.75 

8.85 

18 

1.0320 

3.22 

8.51 

8.80 

8.91 

20 

1,0320 

3 51 

8.59 

8.87 

8.05 
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Table III. — Results obtained with samples of half milk. 


Milk 


Fat 

Quantity of solids not fat 

No. 

Specific gravity 

% 

according to 
chemical analysis 

according to the 
new formula 

I 

1.0288 

0.89 

7.45 

7-41 

2 

1.0342 

0.91 

8.72 

8.77 

3 

1.0340 

0.97 

8.35 

8.74 

4 

1.0262 

0.88 

6.66 

6.67 

5 

1.0292 

0.94 

! 7.58 

7-53 

6 

1.0349 

0.90 

8.91 

8.95 

7 

1.0362 

1.05 

9.11 

9.31 


1196 - The Speeifie Giavily of Cow's Milk and the Change it Undergoes Shortly 

After Milking. — Fleischmann and Wiegner in Journal fUr Landwirtschafit Vol. 6r, 

Part 3, pp. 283-323. Berlin, July 21, 1913* 

Quevenne, the inventor of the lactodensimeter, had already observed 
that in the course of the first 4 to 6 hours subsequent to milking, the spe¬ 
cific gravity of cow’s milk increased on the average 0.0008 to 0.0015, when 
it was kept at a temperature below so^C. Opinions have hitherto been 
tnuch divided as to the causes of this property possessed by nfilk. Que- 
^^enne, and later Reiss and Sommerf eld, thought that this increase in specific 
gravity occurred through the volatilization, immediately after milking, of 
the gases present in solution in the milk. Bouchardat considered the in- 
?rease in specific gravity to be due to a molecular change in the structure of 
the sugar of milk. Other investigators attributed the phenomenon to a 
specific movement of the fat globules. Recknagd, Kirchner and Bleisch- 
tnann considered that the casein globules expanded further. Lately, the alter- 
ition in the volume of the fat globules has often been cited as the cause of 
the change in the specific gravity of milk. So far, however, the literature 
iealing with the subject has furnished no reliable data based on accurate 
hvestigations. 

The writers have subjected to rigorous examination all the accounts 
>f the' experiments hitherto made to elucidate this cicumstance, and to the 
same end have themselves carried out exhaustive investigations in the Labor¬ 
atory of Milk Chemistry at the Gottingen University. The results prove 
that the hypothesis of gas volatilization does not explain the phenomenon. 
STo alteration in the milk sugar or movement of the ^obules, such as could 
ncrease the specific gravity, was observed. No support was found for the 
theory of the expansion of the casein globules which was put forward by 
Recknagel. The writers, however, observed the existence of a certain inter 
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relation between increased specific gravity and the presence of fat globules. 
When, for instance, the milk was kept for 22 hours at the same tem¬ 
perature as at the moment of milking, no increase in specific gravity was 
noticed. The specific gravity of milk which had been recently milked and 
then cooled down to 30C., increased 0.0015; on the milk being subse¬ 
quently warmed up to 450C., the specific gravity sank to what it was before. 
Skimmed milk did not increase in specific gravity even after a longer time, 
or after having been cooled to a lower temperature. The larger the fat con¬ 
tent, the higher the increase in specific gravity if the milk was kept below 
the melting point of the butter fat. Kept at body heat, milk with a high 
or with a low fat content undervi^'ent no change in its specific gravity. Soli¬ 
dified butter fat possesses a higher specific gravity than liquid butter fat. 
The specific gravity of emulsions of fat and water is less than that of fat. 

The temperature oscillations of the milk globules were produced with 
the same rapidity as those of the milk plasma. The writers have come to the 
conclusion, as a result of their researches, that the increase in specific gravity 
which occurs in the case of milk which has recently been milke d, is due 
to the coagulation of the fat globules present. 

XX97 - Practical Methods for the Determination of Fat in Cheeses. Comparison 

of the Methods in Use, with Special Regard to the New Processes of Hooper 

and Wendler. — Hbrramhof, H. in Molkeret-ZeUmg, Year 27, No. 54, pp. 1053- 

1054. Hildeskeim, July 16. 1913. 

The writer speaks of the methods most usually employed for the deter¬ 
mination of the fat in cheese, viz. those of Siegfeld and Gerber; he compares 
them with Kooper and Wendler's methods and gives the results of compara¬ 
tive experiments, comparing the data thus obtained with the results of the 
Bondzinski-Radzlaff method. He thus shows, that for the analysis of 
cheese rich in fatty matter, the Siegfeld method and those of Kooper and 
Wendler are as suitable, and give almost as accurate results, as the 
Bondzinski-Radzlafi process. The Kooper method is the one most adapted 
for the estimation of fatty matter in cheeses which are poor in fat. 

1198 - The Consumption of Meat and Milk in Japan in t 9 il. —Tks AnnualRepor 

of the Central Sanitary Bureau of the Imperial Japanese Govetnment for the Year 0 

Meiji (1911), pp. Ill-|-73-j-172106. Tokyo, 1913. 

The number of slaughter-houses existing at the end of 1911 was 493, 
of which 219 were public, and 276 private. The number of animals slaugh¬ 
tered is given in Table I: 

The average annual consumption of meat per inhabitant in 1911 was 
2.74 lbs. 

The number of animals prohibited to be slaughtered after examination 
was 460 bullocks, 46 calves, 54 pigs and 316 horses. The number of ani¬ 
mals ordered to be entirely thrown away after slaughtering was 193 bullocks, 
6 calves, 47 pigs and 17 horses, while that of those of which only parts were 
thrown away was 5165 bullocks, 92 calves, 2296 pigs and 1181 horses. Be¬ 
sides these there were some cases where the viscera only were ordered to be 
thrown away. 
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Tabi,e I. 



No. of auimals 

slaughtered 

Weight of meat 

Average weigth 
of meat 
per aaimal 



1 lbs. 

lbs. 

Bullocks. 

262 588 

97 640 000 

371-84 

Calves.. 

21 858 

2 395 600 

109.60 

Sheep and goats. 

2 4^^ 

24 350 

25-73 

Pigs. 

198 423 

23 415 500 

118.01 

Horses. 

66555 

x6 527 500 

248.33 


At the end of 1911, there weie in Japan 5691 dairy-farms; these 
had produced during the year 10 113 000 gallons of milk, wHch corresponds 
to an annual consumption per head of i % Compared with the pre¬ 
vious year, there was an increase of 2.6 per cent, in the number of dairies, 
and of 9.8 per cent, in the production of cow's milk. The prefectures of 
Kyoto, Tottori, and Klagoshima produced 7 460 gallons of goat's milk, that 
is four times as much as in the preceding year. There were 47 condensed 
milk factories, which turned out 1480 000 lbs. 

Table II gives the amount of milk and of condensed milk produced in 
the chief dairy prefectures. 


Rrefecture 

AQlk 

galls 

Coiuleiised miUc 

lb. 

Tokyo.. 

I 748 000 

70250 

Osaka... 

655 000 

17930 

Hyogo. 

432 700 

2,740 

Ountnta 

241 900 

156 250 

Chiba. 

no 900 

273 850 

Aichi. 

491100 

— 

Shizuoka.. 

331 Soo 

663 800 

Yamagttchi. 

163 550 

122500 

Ht^cksido. 

461 400 

131 500 
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1199 - Annual W09I Review for Australasia. — Daigetys Review {Austtaiasia), 

Annual Wool If umber i9i3> p. 83. Sydney, July i, 1913. 

The total quantity of wool of Australasia exported has been 2 247 265 
bales or 7218215i61bs., as against 2 537 867 bales 01840 694 7481bs. in 1911-12. 
To arrive at the actual production it is necessary to add the amount 
of wool used by manufacturers in Australasia, namely, 87 775 bales or 
28175 775 lbs. The result shows the actual production of wool for the past 
twelve months to have been 2335040 bales or 749 997 291 lbs., as against 
2 637127 bales 01873 549 808 lbs. in 1911-12. 

The average weight per bale of the past clip as dealt with in Austra¬ 
lasian markets is 321.2 lbs., as against 331.2 lbs. for the previous year, 
332.1 lbs. for 1910-11, 335.5 lbs. in 1909-10, 330.6 lbs. in 1908-9, 333.7 lbs. 
in 1907-8, and 339.7 lbs. in 1906-7. 

It will be seen that the decreased average weight of the bales during the 
past wool year has been 10 lbs., whilst compared with six years ago the de¬ 
crease in weight is no less than 19.7 lbs. 

Sheep numbers as at the close of the year show the very serious falling 
off of 9 809 634 head, as compared with the same point twelve months ago, 
and it will take a succession of good seasons to regain the lost ground. De¬ 
tails as to the number for each State compared with those returned at the 
end of the two preceding years are shown in Table I. 


Table T. 


States 

igcz 

19x1 

19x0 

New South Wales. 

39436118 

45 032 022 

45 825 308 

Victoria. . 

II 892 224 

13 857 804 

1*937983 

Queendaud. 

20 248 580 

20 387838 

20 153 239 

South Australia. 

5 481487 

6 267 477 

6 432 038 

West Australia. 

4593458 

5408583 

5 157 658 

Tasmania. 

I 800 000 

I 788310 

I 735 000 

Commonwealth. 

83 451867 

92 742034 

92 241 226 

New Z^and .............. 

*3 750153 

24 269 620 

23 792947 

Australasia .. 

107 202 020 

117 011654 

116034173 


The average price per bale realised for the 1804 801 bales sold in Aus¬ 
tralasian markets has been £13 13s which compares with £ii 15s 
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in 1911-12, £ 12 lOs 4d in 1910-11, £13 12s 2 d in 1909-10, and £ 12 gs od for 
the past thirteen yeais. 

The value of the clip sold in Australasia during the past year has 
amounted to £ 24 642 643, whereas during the previous year 1926 926 bales 
realised £22 682 090, and in 1910-11 the i 865 167 bales sold realised 
£23 346 602. The average number of bales sold in the Australasian markets 
during the past seven years has been 1719 066, and the average realisation 
£22 086 002 per annum. 

The past clip was composed of 69 per cent, merino, and 31 per cent, 
crossbred, a slight increase in the proportion of crossbred as compared with 
the previous year, when the respective proportions were 72 and 28 per cent. 
The clip of 1910-11 was composed of 76 per cent, merino, and 24 per cent, 
crossbred, while in 1908-9 there was 78 per cent, of merino and 22 per 
cent, of crossbred. 

The comparative failure of the 1912 lambing is revealed by the quantity 
of lambs* wool sold in Australasia during the past twelve months, which 
amounted to 63 106 bales, as compared with 93 050 bales for the preceding 
season, 98 314 bales for 1910-11,108 808 bales in 1909-10, 69 456 bales in 
1908-9, and 70 980 bales in 1907-8. The proportion of lambs* to fleece was 
4 per cent., as compared with 5 per cent, for the two preceding years, and 
6 per cent., 4 per cent., 5 per cent., and 7 per cent, respectively for the 
four years before that date. 

The quantity of scoured wool sold in Australasian markets has been 
149 611 bales, or 8 per cent, of the total wool sold, which compares with 
144 046 bales, or 7 per cent., in 1911-12; 160 326 bales, or 9 per cent., in 
1910-11; 195 241 b^es, or 10 per cent., in 1909-10 ; and 177 877 bales, or 
II per cent., in 1908-9. 

1200 > Experimental Contributions on the Subject of the Disinfection of Hides 

and Fleeces oontaining Anthrax Spores. — s^svcm in Zeitschrift fUr infekHons- 

kmnkheitefif Pamitare KrankJmim mi4 Hysiiem d$r Haustterc,Vol. 13, Part 6, pp. 322- 

348; Part 7, pp. 429^52* Berlin, June and July 1913. 

An account of culture experiments and experiments on animals under¬ 
taken for the purpose of testing the methods adopted by Seymour-Jones and 
Schattenfroh for the disinfection of hides and fleeces containing anthrax 
spores. 

It was shown that a 0.02 per cent, solution of sublimate, as recom¬ 
mended by Seymour-Jones for dried sheep-skins and large hides, is unre¬ 
liable, and that ox-hides, even if placed in a solution of sublimate ten times 
as strong and left there for 48 hours, are not necessarily free from infection. 

Schattenfroh's method was perfectly satisfactory for the sterilization 
of guinea-pig and rabbit skins, but was not efficacious in the case of ox-hides 
and grease-free sheep-skins. On account of its cheapness and the small 
amount of danger it entails, this system is to be recommended for the steri¬ 
lization of small skins. 
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wwE-MAKiNG ^201 - Notos Oil tho Vine-Growiiig Districts of Chile (i). Caot, g. (Director of 
the Oenological Station of Chile) in A males de la Science Agtonomique, Year 30, 
No, 5, pp. 351-365. Paris, May 1913. 

Vine-growing is one of the most ancient and most important industries 
of Chile. 

CoMtiom of vine-cultivation. — A large portion of Chile lies between 
the 30th and 38th degrees of south latitude which delimit the area which is 
essentially suitable to \ine cultivation. This area is bounded on the east 
by the Andes, while on the west, the temperature is regulated by the pre¬ 
sence of the Pacific Ocean. This vast zone enjoys an exceptional climate 
and is free from hail storms. The rainy season coincides with the winter, 
the long summer is hot and dry, spring frosts are rare, and cryptogamic di¬ 
seases infrequent. Oidium exists, but though sulphur dustings are often 
carelessly carried out, this fungus does little harm. Mldew is practically 
non-existent. On the other hand, anthracnose has made its appearance 
in several departments. Further, Conchylis ambi^uella, Haltica ampdophaga, 
Eudemis {Polychfosis) botrana and Oenophtira pillefriana are unknown in 
Chile, though other parasites exist there, such as Phytoptus vitis, Tetrany- 
chus sp., Tylenchus sp. and even Margarodes viticum. To all the other 
advantages Chile possesses should be added a plentiful supply of water, at 
least in the valleys where most of the vineyards are situated. The streams 
descending in large numbers from the Andes permit of the systematic 
irrigation of the vines according to the requirements of the different 
vineyards. 

Methods of vim-growing and wine-making. — These vary according 
to the several zones. If the old vines of the country, owing to their thick 
planting, do not receive all the attention they require, the new French 
vines, which are planted in lines and supported by iron wire, are, as a rule, 
carefully tended as regards the cleanliness of the soil, and are systematically 
pruned. Further, while the cellars belonging to the old Spanish vineyards 
are nearly all badly constructed and provided with very primitive plant, 
those properties are numerous -where the cellars are carefully made and are 
furnished with all the appliances which are requisite for handling the crop 
and for subsequent work in the cellar. 

The Wine-making Station of Chile has greatly contributed to the im¬ 
provement of the methods of work, by its critical studies of the native 
wines, its repeated advice, and by the publication of numerous installation 
plans. Further, by means of lectures held on the spot in the different vine- 
growing regions, and an incessant propaganda, it encourages and promotes 
industrial methods of wine-making. 

Chilian wines — From certain French vines, viz. Cabernet, Merlot, 
Cot, Verdot, there are produced in the neighbourhood of Santiago, especially 
in the ** Llano de Maipo ** and the Ifionoo Subercaseux full-bodied red 
wines, of relatively good quality and bouquet, which resemble Bordeaux 


{Ed.), 


(i) See No. 1638, B. Dec. 1912. 



WINE - MAKING 


x 635 


and work up fairly quickly, but improve little on keeping. FromPinot-noir 
when gathered before it is over-ripe, and treated with care, relatively light 
wines are produced; these are good in quality and have a delicate flavour, 
somewhat resembling Burgundies. 

Speaking generally, in the same zone, the white wines are inferior to the 
red; Semilion, in particular, is nearly always deficient in mellowness. 
On the other hand, some cellars produce from Pinot-blanc a very mellow 
wine with a pleasant bouquet. Some experiments should be mentioned 
which were made with wines resembling certain types of Sauternais. By 
these it was proved that with a little method and perseverance it is possible 
to obtain wines possessing bouquet and preserving a certain amount of 
aroma. The following table gives the analyses of wines made from differ¬ 
ent vines, for the purpose of determining a few of the chemical characteris¬ 
tics of these products. The wines analysed w'ere new, as a rule. 


Table I. — Wines from the •neighbourhood of Santiago. 


Composition 

1 

Finot 

Mcrlot 

• 

1 

-> 

0 

1 

1 

1 

CO 

1 

1 

0 

a 

3 

JQ 

1 

V 

1 

0 

1 

Density. 

9952 

995-4 

994.7 

994.8 


992.0 

992.0 

991-4 

995-8 

Alcohol per cent.in vol. 

11.8 

12.5 

12.2 

II.O 


I 2 .I 

10.9 

12.0 

XO.4 

Extract at ioo®,periooo 

24-34 

26,12 

22.18 

17.44 


16,68 

12.2 

13-04 

21.00 

Reducing substances in 
glucose per looo . . 

2.17 

2.47 

2,17 

X.92 

2.97 

1.92 

0.78 

1-43 

1.78 

Sulphates in Potassium 
sulphates, per looo , 

0.55 

0.54 

0.39 

0.33 

0*37 

0.40 

0.32 

0.37 

0.59 

Cream of tartarper looo 

3.06 

2.46 

3-13 

3-57 

3.81 

2.53 

3-13 

1.78 

3-96 

Mineral matters p. looo 

2.42 

2.56 

2.82 

1.96 

1.44 

1.50 


Z.48 

2.04 

Total acidity in HJSO4 
per 1000, ..... 

2-94 

..3 

3.80 

4.04 

4.86 

4.74 

4.09 

3-76 

5*45 

Volatile acidity, in 
CJEI^Og per 1000 . . 

0.31 

0.49 

0.30 

0.39 

0.40 

0-34 

0*74 

0.82 

0.67 


Another important vine-growing zone is that of '"Tontue" and 
Talca. The crops are often larger than those in the neighbouthood of 
Santiago, especially in the first of the above localities. The wines are less 
alcoholic and poorer in dry extract; they are also inferior in quality. Table 
II contains some types of analyses of the wines of this district. 
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Tabi.e II. — Lontui Wines. 



Cabernet 

B 

■ 

Merlot 

S^millou 

Pinot 

blanc 

Density. 

944.5 

993.4 

994.3 

995.4 

993.0 

994.3 

Alcohol per cent, in vol. . . . 

11.8 

11.9 

11.2 

II.2 

12,7 

11.7 

Extract at too®, per 1000 . . . 

21.12 

16.78 

20.34 

22.90 

19.40 

20,34 

Reducing substances, in glucose 
per 1000 . 

1.66 

1.85 

1-47 

0.78 

2.25 

2.27 

Sulphates, in potassium sulphate 
per 1000. 

0*35 

0.34 

0 30 

0.49 

0.33 

0.32 

Cream of tartar per 1000 . . . 

365 

2.61 

3.21 

3.43 

2.53 

3.57 

Mineral substances per 1000 . . 

2.30 

2.04 

2.42 

2.70 

1.24 


Total acidity, in Hg SO4 per 
1000. 

1 

3.921 

3*19 

3.35 

4.53 

4.II 

3.56 

Volatile addity, in Cg Og per 
1000.. 

0.41 

i 

0.32 

0.35 

0.79 

0.30 

032 


Table III. — Wines of the Coast Cordilleras. 



Red wines of the country 

Provinces <rf 

1 

1 

White wines of the cotmlry 

Provinces of 


Irinares 

Maules 

Con- 

cepdon 

1 

X^inares 

^laules 

Con¬ 

cepcion 

Density. 

995.2 

997.5 

996.1 

991.2 

993.0 

996.4 

993-8 

Alcohol per cent, in vol. ... 

10.9 

12.2 

9.2 

II.4 

II .8 

10.3 

II.9 

Dry extract at loo®, per 1000, . 

19.74 

28.68 

17.84 

2335 

14.50 

21.00 

18.60 

■Reducing substances, in glucose 
per 1000 . 

1.4I 

4.34 

1.85 

1.07 

1 

1.78 

1.85 

3.42 

Sulphates, in potassium sulphate 
per 1000 . . 

0.45 

0.31 

0.24 

0.22 

0.20 

0.25 

0.30 

l^otassium bitartrate per 1000 . 

4 . 03 j 

4.40 

2.33 

2.68 

2.91 

3.28 

2.76 

Mineral substances per 1000 . . j 

2.80 

3.12 

2.92 

1.40 

1.92 

2.48 

1.45 

Total addity, in H2SO4 per 1000 . 

3.68 

3.56 

2.21 

3.60 

3-35 

4.04 

3.68 

Volatile addity, in Cg H4 Og 
per 1000 . 

0.54 

0.56 

0.85 

0.47 

0.74 

0.52 

0.98 
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The district producing inferior wines is chiefly that known as the Coast 
Cordillera, which includes the provinces of hinates, Macule and Concepcion. 
Generally it is the hill slopes that are planted with vines ; these vineyards 
are not watered, as the rainy season in this part is prolonged till sufficiently 
late into the spring. French vines are here relatively rare, the old Spanish 
varieties being still cultivated. They yield larger crops than the French 
vines, but the wines made from their grapes are flat, without freshness or 
bouquet. Table III gives some examples of the composition of these wines. 
The samples were taken from new wines before the first racking. 

Specialities, — To the north of Santiago, in the Provinces of Aeon- 
cuagua and Coquimbo, the crop is used for the elaboration of special pro¬ 
ducts, chichas liqueurs, raisins and brandy. Chicha " is an exclu¬ 
sively Chilian product; it is grape-juice concentrated at 12®, 130 and 14° 
Baume by being placed over an open fixe out of doors, and then left to fer¬ 
ment spontaneously. This agreeable beverage is sold when it sparkles 
slightly and has lost some of its sweetness, but has not yet acquired a high 
alcohol content. “ Chicha ” is made throughout Chile, but this northern 
zone with its different grapes (Alexandrian Muscats, white, yellow, rose, 
golden, and other Muscats, Torontes, etc.) produces a kind which is espe¬ 
cially prized. 


Tabi^K IV. — Composition of Chichas, 



Santiago 

Bttin 

i 

Naucagoa 

Cauqnenes 

t 

1 lA Calera 

Density. 

I 036.4 

1057.5 

I 027.6 

I 040.0 

I 080.0 

Alcohol per cent, in vol. . , . 

7.2 

6.5 

9.0 

lO.I 

3.0 

Dry extract at looP, per 1000 . . 

114.30 

— 

— 

179.90 

217.80 

Reducing substances, in glucose 
per 1000 . 

95.6 

117.60 

84.4 

171.00 

207.00 

Glucose per 1000. ....... 

53.7 1 

87*37 

64.35 

93.60 

127.90 

lycvulose per 1000....... 

41*9 

30.23 

20.05 

77.40 

79.10 

Mineral substances per 1000 , . 

2.24 

2.32 

2.10 

2.06 

7.62 

Cream of tartar per 1000.... 

3.13 

4.12 

3.73 

4.78 

6.51 

Tartaric add per looo. 

0.85 

1.29 

0.96 

0.72 

1.03 

Total acidity, iu S per 

1000. 

3-84 

4.28 

4.21 

4.82 

5.46 
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The sweet wines and liq^ueur wines produced in the Province of Co- 
quimbo are not without their good qualities. Aromatic brandies known 
as piscos are also made in this district. 

Raisins. — In Huasco and Elqui, raisins are made from Alexandrian 
Muscats grown on trellises on the slopes at an altitude of from 3 3^0 to 
5000 ft. The climate there is particularly dry and warm. The grapes are 
gathered when fully ripe. They are hung up in special rooms, where they 
dry by the action of the natural circulation of the air. In two months, 
the grapes are dry ; they are then passed through boiling water for one or 
two minutes, and are subsequently drained, dried and packed. 

Area under wines, and viite production. — The area planted in vines 
may be estimated at 250 000 acres; the \dneyards are nearly equally di¬ 
vided into irrigated and non-irrigated plantations. The so-called native 
vines occupy a surface of 160 500 acres, as against 56 5^^ acres planted with 
French varieties. The average production is about 154 million gallons for 
the whole number of vineyards. 

Consumption and exportation. — At the present time, the Chilian wines 
are mostly consumed in the country. But it is interesting to note that 
there is also a considerable exportation of liqueur wines to Germany. Wines 
of a good brand are those chiefly exported to Uruguay, Argentina, Peru, 
Bolivia and Brazil. 

The value of the vines. — The value of the \dneyards per acre, in the 
irrigated zones, amounts as a rule to from £80 to £128 according to the 
district, the quality of The soil, distance from the railway, etc. Innon-irri- 
gated zones, the value varies between £16 and £32. 

1202 - The Wines of Tokay and a Comparison with those of Sautemes. — ifABORDs, j * 

in Reme de Viticulture, Year 20, Vol. XI<, No. 1024» PP* I 39 "i 35 ' Paris, July $1, 19 ^ 3 * 

The temperate district of Tokay-Hegyalja, in Hungary, is noted for a 
very excellent liqueur wine prepared from more or less shrivelled grapes, 
not attacked by Botrytis cinerea (“ Edelfaulniss " (i). 

Producing district. — The district of Tokay-Hegyalja, the C6te d’Or of 
Hungary, is situated in the North-East of the kingdom in the County of 
Zemplen, comprising some 30 communes including these of Tokay; to these 
must be added one commune in the County of Abanj-Toma thus making 

31 communes. ^ • r x. 

Tokay-Hegyalja is a range of hills extending from the extremity 01 the 
great plain of Hungary some distance from the Carpathians,^ for some 3^ 
miles, and containiiig an area of 12 45^ acres of land occupied by 5 7 ^^ 
cultivators. 

The total production of this area averages about i 760 000 gallons, 
and occasionally reaches 2 640 000 gals. Of this total only about one half to 
one third reaches the high quality required for export, and of the exported 
wine 95 to g8 per cent, is of the Szamorodni or Maslds brand ; the Asszu 


(i) See No. 418 B. April 1913. 


{Ed.). 
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wine makes up the remaining 2 to 5 per cent., the real essence of Tokay 
being very rare. 

The principal vine grown in Hegyalja is the Furmint, of which there 
are several varieties, all thick-skinned fruit free from moulds and suitable for 
making dried grapes. Amongst the varieties of Furmint are the following: 
Raisin Blanc, Muscat Jaune (which gives the celebrated Asszu de Muscat), 
Lime Leaf, Goat's Udder. They all ripen early; in good seasons some 
grapes begin to colour at the end of July, and all are ripe in September, 

All qualities of wine are made in this district, from the ordinary Tokay 
wines to the rare Essence. 

Ordinary wines. — These are made from bunches containing no shri- 
vdled grapes, or from which the shrivelled ones have been removed; al¬ 
though ordinary table wines, they have a very rich flavour. 

Essence of Tokay. — The shrivelled grapes are gathered separately and 
placed in a vat having a small outlet at the bottom; through this flows 
out a very concentrated juice, obtained by the pressure of the grapes them¬ 
selves. This juice gives the Essence of Tokay, which is very rich in sugar, 
but contains little alcohol; in time it takes on a very marked aroma and 
an exquisite flavour; it is always rare. 

Asszu wine. —- This is the best-known of the Tokay wines, and is much 
appreciated as a dessert wine. It is prepared from a mixture of shrivelled 
and imshiivelled grapes; the greater the proportion of the former, the richer 
the wine. For a very sweet wine, 5 hottes (2 to 3 ^4 bushels) of shrivelled 
grapes are added to one barrel (28 to 30 gallons) of must. Asszii wines 
are classed according to the number (2, 3, 4 or 5) of hottes of shrivelled 
grapes added to each barrel of must. The shrivelled grapes are first of all 
crushed alone in a vat and the resulting mass is thrown into another vat, 
mixed with the correct amormt of must and stirred vigorously; it is set 
aside for 12 to 48 hours according to the temperature, after which it is put 
into bags, trodden, and pressed; then the juice drawn off is put into casks. 

Forditds. —• The residue from the bags is placed in another vat and a 
further quantity of common must is added. After thorough mixing, the 
whole is left together for 4 or 5 hours, and is then put into bags and trodden. 
The residue is then pressed and a liquid obtained which produces a very 
good wine but of less value han Asszu. 

Szamorodni Wine. —^ This is prepared from bunches whose grapes 
are partly shrivelled; they are trodden in bags and treated in much the same 
way as for Asszu. The residue is used in the making of Forditds. 

Mdslds wine. — To prepare this, good Hegyalja wine is poured onto 
the lees remaining after drawing off the Asszu or Szamorodni wines. In this 
way the wine remaining in the lees is used to improve the ordinary table 
wines. 

Composition of the Must a'nd the Wpie. —• Table 1 gives the composi¬ 
tion of a sample of 1906 must (density — 1,113) ft® vineyard of 
Kincsen (Tolcsva). 
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Tabi,e I. 

Graxod pet 
100 C.C. of must. 


lB)xtract.29.41 

Reducing Sugar J . i 3 - 4 ^ 

( glucose. 12.94 

Total acidity (as tartaric add). 0.80 

Total tartaric add. o*547 

Add other than tartaric. 0.007 

Cream of tartar. 0.404 

Tartrates of alkaline-earths. 0.217 

Ash. 0.290 

Phosphoric add. 0,069 

Polarimetnc rotation.12 12° 


Table II. — Compositio 7 i of shrivelled grapes from the same vineya^d 

in the same year. 


per 100 kg. 


Skins (moist). 

Seeds. 

Water. 

Extract. 

sugar J . 

( glucose. 

Extract (sugar free). 

Total addity (as tartaric add) 

Free tartaric add. 

Tartar.. , . . . 

Ash. 

Phosphoric add ( Pg O5) . . 


5-633 

6.083 

6.083 

63.350 

26,676 

26.299 

X 0.299 

1.605 

0.00 

2.281 

1.681 

o.iijS 


Fermeniation of the Musi. — The fermentation of the must in the Tokay 
Hegyalja districts, is generaly catried out in cold cellars, so that the musts 
of high sugar content ferment slowly. The wines are thus made slowly, and 
keep on improving in delivacy and aroma for years. 

The Asszii wines of Tokay vary in colour from golden yellow to brcAvn. 
They have a peculiar sweetness resembling that of honey, and very charac¬ 
teristic flavour and aroma. The Szamorodin wines are generally not sweet 
or only slightly so; they have considerable strength, a yellow or yellowish 
brown colour and a very characteristic flavour. They contain 13 to 17 
per cent, of alcohol, while the Assz^ wines, being much sweeter, contain 
only 10 to 13 per cent. 

Comparison of the wines of Tokay with those of Sauiernes. Table IV 
gives the anlayses of representative types of the wines of Tokay and enables 
us to make comparisons with the white wines of Santernes made by 
different methods. 
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TabIvEIII. — Composthon o[ wines of Tokay {Kramszky) in grains per 100 c.c. 



Ordinary wme 
of Tokay-Hegyalja 
from Tarczal, 1901 

iL 
i ^" 

S 1 

1* 

1 S' 

M 

Hi 

1 ^ 

11 i 
- 1 

1 

1 

i H 

A cohol: Volume per cent. . 

14*39 

14-77 

12.23 

13-13 

7.11 

Alcohol. .. 

11.42 

11.72 

9.70 

10.42 

3.64 

Acidity, total (C4 Ha Os ) . 

0.76 

0.94 

0.96 

0.62 

1.23 

Acidity, volatile (C* H4 Oa ) 

0.13 

o.ro 

0.15 

— 

0.21 

Acidity, fixed (C4 Ha Oa ) • 

0.60 

0.82 

0.77 

— 

0.97 

Extract. 

3*i6 

7.78 

18.74 

9.26 

33*73 

Reducing bodies. 

0.29 

2.60 

13*40 

5 75 

25.77 

I^evulose. 

0.16 

1.82 

6.85 

2.88 

13.90 

Dextrose. 

0.03 

0.68 

6.45 

2.77 

11.87 

Glycerine. 

1.08 

1.48 

1.80 

— 

1*45 

Tartaric add, total .... 

0.28 

0.19 

0.19 1 

— 

0.13 

Tartaric add, free. 

0.08 

0.00 

0.00 

— 

0.00 

Tartrates of alkaline earths. 

0.07 j 

0.16 

0.13 

— 

0.05 

Tartar. 

0.16 

0,04 

0.09 

— 

0.13 

Tannin.. 

0.02 

0.015 

0.03 

— 

0.024 

Ash .... . 

0.16 

to 

00 

H 

6 

0.24 

0.20 

0 30 

Phosphoric acid.*..... 

0.028 

0.042 

0.062 

0,045 

0.041 

Polarimetric rotation . . , 

—0.14® 

—1.38“ 

“ 3 * 15 ® 

—-1.300 

—7.04® 


Comparison of the Tokay wines with those of Sauternes .—The analyses 
of these various wines allow a comparison to be made between those of the 
Tokay district in general and the famous white wines of Sauternes, of which 
the method of preparation is quite different. Table IV contains analyses 
of some types making a series as similar as possible to the Tokay series in 
sugar and dcohol content. The figures refer to 100 c. c. of wine. 

No. 5 is a'‘head wine”, harvested under conditions quite analogous to 
those of the Essence of Tokay, and made from over-ripe grapes without any 


12 
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Table IV. 



No. X. 

No. 3. 

No. 3. 

No. 4. 

Na 5. 

Alcohol, volume per cent . , . 

14.8 

13*8 

13.8 

X 2.9 

6.9 

Reducing sugar. 

0-550 

2.630 

7.140 

X 4,070 

39.40 

Extract at loo^. 

2.320 

5.780 

XO.30O 

19.620 

— 

Extract, reduced. 

1.840 

3.250 

3.260 

5.650 

— 

Aridity, total (C^EaOe) . . . 

0.682 

0.787 

0.750 

0.550 

0.870 

Aridity, volatile (C^H^Oj) . . 

0.050 

ojwjo 

0.080 

0.085 

— 

Glycerine . 

11.465 

1.465 

1.8x5 

2.450 

0.742 

Proportion alcohol-glycerine . . 

3.080 

13.270 

16.440 

24.020 

13*26 

Cream of tartar . 

0.1x8 

O.II5 

0.X40 

O.X 35 

— 

Ash . 

0.325 

0.455 

0.500 

0.500 

0.530 

Rotatory Power. 

— I 

- I 

— 31 

— 73 

— 


appreciable action of Botrytis, that is simplysbrivelled, (i) No. 4 is a “head** 
wine harvested in the same year with a very pronounced development of 
the fungus. Nos. 2 and 3 axe middle " wines and No. i a “ tail” wine, all 
of good years. 

Comparing the figures of the two tables, it is seen that in the Sau- 
temes wines with equal or higher sugar content, the alcohol content is 
greater than in the Tokay wines; the initial sugar content of the must must 
therefore have been greater also; for No. 5 this figure works out at 50 gms. 
per litre, whilst for Essence of Tokay it is about 370 gms., or about the same 
as Sautemes wines from grapes attacked by Brotrytis, 

The fact that the fermentation goes equally far, and sometimes further, 
at Sautemes than at Tokay, in spite of the excess of sugar, is probably due 
to the warmer autumn in the Gironde. 

The acidity of the two wines shows little difference, but it is gener¬ 
ally somewhat less in the Sautemes. This is chiefly a question of 
the variety, though increased by the neutralizing action of the Botrytis rot. 

In both cases the reduced extract is very high, and glycerine forms 
a considerable part of it. The proportion of glycerine per 100 of alcohol 
varies from 10 to 25 and this ratio varies directly with the quality of the wine, 
except in the case of exceptional wines like Essence of Tokay. 


(i) The year 1893 was very diy right on to S^tember, and the Botrytis rot had not 
appeared by the time the grapes for this wine were gathered. 
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The writer explains thelargeamountofglycerineinSauternes wines, firstly 
by the presence in the must of ferments capable of producing considerable 
quantities of glycerine, especially when acting in very concentrated musts; 
and also because, before fermentation begins, more than i per cent, 
of glycerine is found in the musts, which must have been produced by the 
action of Boirytis cinerea on the sugar of the grape. 

The Tokay wines are richer in tartaric acid than theSautemes, because 
the latter are more alcoholic, and Botrytis cinerea neutralises some of the 
acidity of the fruit. 

A more obvious difference exists between the ash contents, those of 
the Sautemes being twice as great as the Tokay figures. One of the most 
important influences in this direction is the concentration of the juice of 
grapes attacked by Botryiis, which is greater than when they are simply 
shrivelled. 

Again a very noticeable difference is accounted for by the use of sul¬ 
phurous acid. The sulphurating of the stock is an indispensable operation 
in the vinification of Sautemes ; and it is owing to the presence of sulphurous 
acid that the wines acquire and retain their wonderful properties. The addi¬ 
tion of sulphurous acid to the Tokay wines in sufficient quantity would 
cause serious inconveniences, since the development of the aroma in the 
wine is dependant on energetic oxidation, which would be hindered by the 
presence of sulphurous acid. 

Of the French wines, those of Montbazillac have most resemblance in 
aroma, taste and colour to the wines of Tokay. 

1203 - Influence of Ferments on the Variations in Dry-Extract and Glycerine 
in Wine. — ventre, J. in Comptes Rendus Hehdomada%res des Siances de I*A ca¬ 
ddie des Sctences, Vol 157, No. 4, pp. 304-307. Paris, July 28, 1913. 

During a course of researches carried out with the object of ascertaining 
the action of some elliptical ferments on the general constitution of wine, 
the writer was surprised to find that the ferments do not all behave in the 
same manner towards the extractives of grape must. His experiments lead 
him to the following conclusions: 

i) Every ferment has a specific action on the extractives contained in 
the must. Some, the Champagne ferment in particular, seem to produce 
a sensible diminution in the dry extract, comparable with the dilution pro¬ 
duced by certain ferments in brewing. The Medoc ferment on the contrary 
always gives a greater proportion of dry extract, without there remaihitig 
in consequence non-utilized reducing matter in the medium. 

2) It would be interesting to know the variety of yeast which has 
transformed a must into wine, especially for research in adulteration by 
addition of alcohol; it would suffice if this attenuation of the dry extract 
corresponded to a high degree of alcoholic strength for the vine to be de¬ 
clared as one containing added alcohol. 

3) The addition of sulphurous add to the must diminishes to a great 
extent the attenuating power of certain ferments, especially that of Cham¬ 
pagne. 
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The writer proposed to investigate the cause of this diminution of dry 
extract and was led to determine the glycerine, with the following results: 

a) Glycerine of organic origin is closely dependent on the ferment acting 
on the medium. The proportion of glycerine formed varies between 3.2 
and 4.1 per cent, of the initial weight of sugar in white wines, and be¬ 
tween 3.6 and 4.2 for red wines, 

b) In media to which sulphurous acid has been added, the quantities 
of glycerine produced were sensibly the same in all the experiments, which¬ 
ever ferment was used. The proportion varied between 3.33 and 3.7 per 
cent, for white wines and 3.5 and 3.68 for red wines. 

c) The variations of glycerine in the same medium are, according to the 
author’s experiments, less than those found by M. Taborde, who reports 
considerable variations, according to the ferments, namely 2.5 to 7.75 per 
cent, of the weight of transformed sugar. 

1204 - Plum Biandy. Improvements in its Manufacture. — Ellrodt, g, hi zeit- 

schrift fur SpirUusindustne, Year XXXVI, No. 30, pp. 373-374 + 3 figs. Berlin, 

July 24» 1913- 

Plum brandy is manufactured in the Southern States of Germany, 
chiefly by small farmers who frequently possess only small badly equip¬ 
ped istiUeries. 

The raw material consists of the fruit of different varieties of long 
plums (Zwetschen or quetsches, fruits of Prmus domestica and P. (Bcono- 
mica) and also the different varieties of round plums (Pflaumen). The taste 
of the product depends chiefly on special aromatic substances in the fruits, 
on the content of amygdalin and on the method of preparation. The content 
of sugar, the mo,st important constituent in distillation, varies much ac¬ 
cording to the variety of fruit and the degree of maturity. According to 
Konig it varies between 6.44 and 25.62 per cent, and averages 14.71 per 
cent. The yield of alcohol varies considerably in consequence, and also 
on account of different methods of manufacture, which in some distil¬ 
leries have remained unchanged for a century. The fruit is generally 
crushed, stones being left intact in two-thirds of the mass, crushed in 
the other third. In several districts however this last operation is not 
practised. 

The crushed fruits are placed in barrels or cement troughs and al- 
lowed^by means of the ferments adhering to the fruit to ferment spon¬ 
taneously. Lactic and acetic acid bacilli also develop in the mass and 
may check the development or even destroy the natural ferments of 
the fruit by an excessive production of acid. The result is that the fer¬ 
mentation of the sugar is incomplete and that a portion of the alcohol is 
transformed into acetic acid if the fermented mass is kept any length of 
time. 

Experiments have been made to accelerate the fermentation by the 
addition of beer yeast and to check the bacterial action or diminish its 
effects. All these experiments gave increased yields of alcohol, but the qual¬ 
ity of the final product was inferior to that produced by normal fermenta- 



BREWING AND DISTIEEING 


1645 


tion. Some distillers have used compressed yeast. Better results might 
be obtained by the use of wine ferments in place of beer yeast either 
fresh or compressed. 

The enormous loss of alcohol which may result from spontaneous 
fermentation has been ascertained by experiments made at the Distil¬ 
lery Institute (** Institut fiir Garungsgewerbe ”) at Berlin. The distil¬ 
ler who brought material to the Institute complaind that the yield of 
alcohol was exceptionally small without apparent reason. 

It was found that a good deal of fallen fruit was used in the prepara¬ 
tion of the must, with the result that a much greater number of micro¬ 
organisms were introduced into the liquid, thus incresing the danger of 
infection. 

Analysis of the must gave the following results. 


Tabi^B I. 


Bensity of fermented must 

Acidity. 

» as acetic add . . 
Alcohol in filtrate .... 
Unfermented sugar ... 


6.e«>B. 

5.46® 

1.638 gm. in 100 c. c. 
5.1 percent, by volume 
0.6 per cent. 


Calculating the quantit}'’ of acids corresponding to 100 c.c. of alcohol, 
the exceptionally high figure of 32.11 gms. is found. Allowing for the 
acid already present in the sweet must, which is not inconsiderable, 
there remains a loss of about 20 per cent, of the total sugar due to the 
formation of acid. 

Microscopic examination showed that the lactic and acetic acid organ¬ 
isms were numerous and fully active and that the ferment had been de¬ 
stroyed some time. To the loss of alcohol due to fementation, the loss 
due to distillation must probably also be added, because in some cases 
the apparatus used was very defective and often without an agitator. 
In this case, in order to prevent the fermenting mass from sticking to 
the walls of the still and burning, it is necessary to open the still in order 
to stir up the contents, which results in a considerable loss of alcohol. 
Also the means of determining the end of distillation is often so unsuit¬ 
able that frequently alcohol remains in the residue. 

Considering the high acid content of the fermented must, the writers 
obtained from the distiller samples of the first distillation (crude product), 
and of the second distillation (rectified) and tailings of the refined product 
(reau-de vie fine). The analyses are given in Table II below. 

These results show that only a very small proportion of the enormous 
quantity of acid in the fermented must passes into the rectified product. 
Whilst the fermented must contains 36. 04 gms. of add per 100 c. c. of 
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Tabee II. 




ijau-de-vic 

crude 

Eau-dc-vic 

rectified 

Tailings 

Results obtained : 





Specific gravity at i5«C. 

Percentage of alcohol in volumes determined 

0.978 226 

1 

0.927 230 

0.980 778 

with the alcoometer ...... 

• ■ % 

17*7 

54-36 

15.34 

Acids, as acetic, in loo c. c. . . . , 

. gms. 

0.216 

0.066 

0-135 

Index of total ethers. 

. . . 

20.1 

38.3 

6.0 

» )) volatile » .. . 

. . . 

18.6 

38.3 

6.0 

» )) fixed » . 


1.5 

— 

— 

Hydrocyanic acid, fiec. 

mgm. 

i 

traces 

0.75 

0.5 

» » combined .... 

• • • 

1.25 ! 

2.50 


» 1 total. 

. . . 

1.25 

3-^5 

0.5 

Purfurol reaction. 

. . , 

present 

present 

present 

Results calculated per zoo c,c. 
of absolute alcohol : 





Acetic acid. 

• gm. 

1.121 

0.121 

0.814 

Index of total ethers. 

. . . 

113.5 

70.04 

39-1 

» 1 volatile » ....... 


105.0 

70.04 

39.1 

» » fi,xed » . 


S .5 

— 

— 

Hydrocyanic acid, tota 1 . 

mgm. 

7.06 

5‘97 

3.26 

» » combined . . . . 

. . . 

7.06 

4.59 

— 

» » free. 

, . . 

— 

1.3S 

3.26 


alcohol, the crude spirit contains 1.40 gm. and the rectified spirit 0.121 gm. 
Of the ether which has passed into the crude product, none of the fixed 
substance and only a portion of the volatile, passes into the rectified 
liquid. Only combined hydrocyanic acid is present in the crude spirit 
and a small quantity of the free acid in the rectified product, and the 
free acid alone in the tailings. This suggests that a hydrolysis of cyanide 
confounds takes place during rectification, and explains why different 
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investigators have not been able to demonstrate the presence of free 
hydrocyanic acid in plnm brandy, because the quantity probably depends 
on the degree of rectification to which the liquid has been subjected. 

In conclusion, only a small part of the great quantity of acids produced 
by foreign organisms during fermentation finds its way into the rectified 
brandy. There is no definite ratio between the formation of ethers and that 
of acids. In avoiding the development of acids by means of pure ferments, as 
frequently practised of late, there is no risk of producing an inferior brandy. 
In fact it is probable that the use of pure ferments of superior wines (which 
impart to their products a fine characteristic aroma) would improve the 
quality of the brandy: at any rate the yield would be considerably 
increased. 



PI,ANT DISEASES 


LEOISIAXIVB 
AND ADMINI- 
STBATIVE 
UEASUPBS 


GENERAL INFORMATION. 

1205 - The First International Conference of the Defense Agrieola ** at Monte¬ 
video (i). ~ Coaferencia Intemacional de Defensa Agricola. — RepUblica Oriental del 
Uruguayf Ravista del Mtnisterio de Industrias, No. i, May 1913, pp. 77-84, i plate. 
Montevideo, 1913. 

On the initiative of the Government of Uruguay, the First Interna¬ 
tional Conference of the Defensa Agricola was held at Montevideo from 
May 2 to 10,1913. The Ministers of Foreign ASairs and of Industries of 
the Republic were Honorary Presidents (their delegate, Dr, Ed. Acevedo, 
being Acting President). The following States of South America were 
represented b> their ddegates and by experts: Argentina, Colombia, 
Chile, Paraguay, Brazil, Ecuador, Bolivia, Peru and Uruguay. 

The text is given of the three Conventions drawn up by a technical 
commission and approved in final form by the International Conference. 
The first Convention consists of 15 articles, and deals chiefly with the da¬ 
mage caused by the locust Schisiocerca paranensis. It arranges for an 
International Commission to be held before August 25 at Asuncidn, Paraguay; 
the objects of the latter are to study the centres of distribution and the 
concentration and diffusion zones of this locust and to propose (if it ap¬ 
peared necessary after a prelininary enquiry) the creation of a Central 
International Station with sub-stations for the purposes of a) determining 
geographically the concentration zones of Schisiocerca paranensis ; 6) 
elaborating and presenting a control system suitable for the concentration 
zone, and (after the acceptance of this system) the directing of the neces¬ 
sary operations; c) informing all the countries interested of the movements 
of the swarms in order that they may take the necessary measures ; d) draw¬ 
ing up and distributing frequently to the respective Governments reports 
on operations carried out, and upon everything which can be tried for the 
destruction of this injurious insect. 

Matters relating to the pecuniary assistance and the reciprocal collabo¬ 
ration of the various contracting States were also settled, in so far 
as these concerned the working of the International Commission, the found- 


W). 


(j) See also No. 183, P. Feb. 1913. 
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ing and work of the Stations, the carr3dng out of a conunon control system, 
the organisation of a service of telegraphic information respecting the 
migrations of the locusts, and the exchange of information at the close of 
every season. 

By the provisions of the second Convention, which consists of 10 
articles, the contracting States undertake to establish inspection services 
in their respective territories for the purpose of defending the interests of 
agriculture against plant pests. The latter are defined as follows : para¬ 
sites, weeds, injurious birds and other animals, and all causes of patholo¬ 
gical conditions, or of injury caused by cryptogams, insects and other 
animals, when they have assumed or threaten to assume a propensity for 
spreading likely to cause serious damage to plants. 

As a result of the creation of the above-mentioned services, and for 
the puipose ot the export, import and transit of agricultural produce, 
the States undertake to declare which ports are open to such importati'^n and 
to fix the measures of control to wHcb these products will be subjected; 
they Undertake to authorize no despatch of goods to the signatory 
countries, unless the prescriptions of the inspection services of the said 
countries have been carried out, and only to accept certificates given 
by official agents. The States will advise one another as to the ojBficials 
authorized to issue such certificates, and respecting any modifications 
and changes in the latter. These certificates should contain a declaiation 
that the original plantation or nursery is free from disease, and give the 
name of the owner or occupier of the ^and, its situation, the numbei 
and species of the plants, the port of loading and unloading and the name 
and address of the consignee. 

further, the States are expected to communicate to one another the 
laws and regulations on the inspection service and any modifications of 
the same, likewise the existence and development of diseases, the occur¬ 
rence of new diseases, and the disappearance of those already known, as 
well as every occasion of the refusal or destruction of imported products, 
giving the origin of such products, and the reasons necessitating the 
measures in question. 

The second Convention also fixed that the second international Confe¬ 
rence of the “ Defensa Agricola should be convoked and organised by the 
Argentine Government, and held at Buenos Ayies. In conclusion, it provi¬ 
ded for the installation at Montevideo of a permanent International Bureau, 
(“ Officina *'), entrusted with the supervision of the execution of the deci¬ 
sions made, and to serve as an intermediary between the different bureaus 
or “ Ofificinas tecnicas de Defensa Agricola'' of the various adhering coun¬ 
tries. This Bureau will consist of an agricultural engineer chosen by 
the Uruguay Government, and of diplomatic representatives of all the 
countries of South America already accredited to the Government of that 
Republic. The working expenses will be divided proportionally among 
the contracting countries. The directing Committee of the Bureau will 
draw up the regulations. 
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The third Convention announces in tBe text that: On the denuncia¬ 
tion or request of any one of the Governments, the other contracting coun¬ 
tries shall be obliged to take prohibitive measures against the importa¬ 
tion of easily-propagated diseases which are unknown in the producing 
signatory countries, and this so long as they occur in the said countries, 
and provided there are no practical measures of efficaciously disinfecting 
the substances which may convey the said diseases. 


DISEASES NOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 


DISEASES 
NOT DUE TO 
PARASITES 
AND OP 
UNKNOWN 
ORIGIN 


x 206 - The Cause Determining the Chlorosis of American Vines and the Method 

of its Control, — Accardi, Salvatore. X.<s chrni ddle vtti amerkane, xo pp. 

Naples, 1913. 

Chlorosis, especially in the case of American vines/ may be transitory, 
if it depends on cultural defects, or permanent, if it is due to the composition 
of the soil. Temporary chlorosis may be treated by abundant manuring. 
Permanent chlorosis, in the opinion of the writer, should be mainly at¬ 
tributed to an insufficient absorption of magnesium on the part of the plants. 

Magnesium is not wanting in any soil, but the carbonic acid circulat¬ 
ing with the water in the soil dissolves with difficulty the double carbonate 
of magnesium and lime (dolomitic). When the magnesium occurs in this 
form, if any plant has not the power of directly decomposing this compound 
by means of the add contained in its roots, it is defident in the amount 
of magnesium necessary for the formation of its chlorophyll; hence the 
development of chlorosis. 

The analyses made by Avema and Rossi show that Berlandieri and 
its hybrids contain more add than Rupestris and Riparia, and also that 
the Berlandieri group has a greater power of decomposing the double car¬ 
bonate of lime and magnesium than that possessed by other American vines ; 
it is to this circumstance that it owes its chlorosis resistance (i). 

Since however, according to Comes (2), nitrogenous substances in 
general, and manure in particular, diminish the acidity of the sap by form¬ 
ing a larger amount of oxydases, espedally in warm soils, it follows that 
soils which produce permanent chlorosis must never be treated with any 
kind of nitrogenous manure. Phosphates (which maintain the acidity) 
should be used, together with such quantities of magnesium as are proved 
necessary by local expeiiments. 

In conclusion, it should be noted that though ferrous sulphate is a 
useful remedy for temporary or transitory chlorosis, it is of little efficacy 
in the case of permanent chlorosis, owing to its weak action in displacing 
magnesium on being applied to the soil, and its slight and momentary 
catalytic effect when it reaches the chlorotic leaves. 


(i) See No. 495, B. March 1912; No. 788, 5 . July 1913. 
(3) See No. 88 x, B. July 1913. 


{Ed.), 

(Ed.). 
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1307 - On the Presenee of Endoeellular Fibres in Healthy Vines and in those 
attacked by « Biamble-Ieat». — Mameu, Eva m Rmdiconh dOU ^edute della 
Realc Accademm dex Lincet, Clause di Scienze fisicJte, maiemcdiche e naittiali, Series 5, 
Vol XXII, i^irst Half-year, Part 12, pp 879-883. Rome, 1913, 

In this preliminary note, the writer, basing her remarks on the results 
of studies made upon healthy and infected American and European vines, 
states that the presence of endoeellular fibres, which is considered by Petri 
(i) as the “ constant indexof the bramble-leaf disease'' (“ loncet " 
“ courtnoue ", etc.) is not in her opinion “ a symptom which is closely 
connected with the actual cause of the disease". Such fibres occur fre¬ 
quently, according to the writer, in healthy American and European vines, 
as well as in conifers and other plants, as has been demonstrated by Sanio, 
Kny, Muller, Raatz and Penzig. 

In healthy vines, the writer states, the endoeellular fibres occur equally 
in the higher and lower portions of the plant, and are found as frequently 
in the lower internodes as in the upper ones; while according to Petri 
“ these anomalies occur in the upper intemodes only in plants which 
have long been afiected ", and " when the fibre formation takes place 
at the same time at the summit and base of the plant, the injury is more 
rapid and more serious". 


BACTERIAE AND EUNGOID DISEASES, 

i2oS ' Recent Researches on Vine Mildew (Plasmopara viHeoIa). — - Com- FUNGI 
miinicated by Dr. Oy. De IstvInyfi, Professor at the Universtty, Director of the Royal 
Hungarian impehlogual Insfttufe, and Gy. PAriNKis, Assistant. 

I. Delopmnt of mycehtm and comdia. — The germinating tube of the 
zoospores of Plasmopara viticola always penetrates the green parts of the 
plant through a stoma; in the cavity below the stoma the hypha swells 
considerably and the whole of the protoplasm collects in this swollen part: 
the secondary spore thus produced soon throws out a haustorium, which 
penetrates the nearest cell of the parenchyma, and then develops a narrow 
tube (3 to 5 jt), which ramifies in the intercellular spaces and produces 
fresh haustoria. By the third day a definitive mycelium is formed. As the 
zoospores send out hyphae which penetrate several stomata, each “ grease 
spot” is caused by as many young mycelia as the zoospores which succeeded 
in entering. The growth of the hyphae is generally in a radial direction 
and obstructions such as vascular bundles are met with by a flattening out 
of the hypha and the development of narrow hyphal threads which pass 
above or below the vein and continue their way as before. 

The mycelial threads may take the form of i) cylindrical tubes, sinuous 
and narrow-walled; 2) vesicular tubes with irregular swellings (during damp 
weather: coralloid t3?pe); or 3) slightly flattened tubes often tapeiing and 


(i) See No 968, B. June 1912, No 1349, B Sept. 1912, and No. 67, B Jan, 1913 
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with irregular dichotomous brauchiug. The hyphae are always aseptate 
and never join together. The nuclei {1.5 to 3 (i) are numerous and scat¬ 
tered irregiiarly; they form clusters at the bases of the branches and at 
the tips of the yoimg hyphae. Generally they are round, but when developed 
rapidly they become fusiform in shape. 

The haustoria occur irregularly and are sometimes united in groups. 
Haustotia with long pedicels were previously unknown. They also possess 
a nucleus, which ultimately divides. 

After the mycelium has developed, it sends out smaller filaments into 
the stomatic chamber, which form conical masses and raise the surrounding 
tissue. Under favourable conditions (heat and sufficient moisture) thin fila¬ 
ments from these hyphal masses pass out through the ostiole of the stoma, 
become swollen and present the appearance of young conidiophores, either, 
i) isolated, 2) joined together in a strawberry-like mass, or 3) with the extre¬ 
mities forming pear-shaped swellings which give rise to conidiophores. 
When these filaments begin to extrude, the nuclei advance in quantities, and 
the dense protoplasm containing them passes into the branches. 

After a short period of growth a slight swelling appears just below the 
tip, and into it the protoplasm condenses. At the time of migration the 
nuclei are in a rapid state of division and are fusiform, elongated or horse¬ 
shoe shaped. In the course of the development of these swollen parts 
(which represent the stems of young conidiophores), appear first primary 
and later secondary branches which terminate in trifid sterigmata. (At the 
base of these branches we have observed finger-like bodies, hitherto un¬ 
known, which are probably rudimentary sterigmata). Fructification begins 
immediately, the first conidia forming after 4 to 6 hours on the sterigmata 
of the lower branches. Under favourable conditions fructification is com¬ 
pleted within 10 or 12 hours. 

We have observed by staining that the first protoplasm to pass from 
the sterigma to the young conidium is not very dense; it is followed by a 
denser part, generally containing the nucleus. This nucleus then divides 
several times. In the development of the conidia there are three distinct 
periods: i) the conidium has reached its full size and the nuclei begin to 
divide, though the conidium is not ripe ; 2) after 3 or 4 hours from the ap¬ 
pearance of the young conidia karyol^esis ceases; the conidia are half 
ripe and if placed in water cannot produce zoospores for a long time; 3) the 
protoplasm takes the form of a network, the nuclei take up definite positions, 
and the conidia become fully matured. These facts account for the varia¬ 
tion in virulence and the numerous differences recorded by various observers 
concerning the liberation of the zoospores. 

The practical importance of this is that the conidia only become viru¬ 
lent after a period of about 24 hours. Thus it follows that the conidia 
produced in the morning after evening rain, cannot produce infection unless 
rain also falls during the afternoon or night following. Thus fresh infection 
may be avoided by spraying immediately. With a mist the conidia may 
begin to germinate even b^ore dropping from the conidiophores, which 
explains why mists are so harmful. 



BACTERIAI, AND FUNOOID DISEASES : FUNGI 


1653 


We have already (1911) described the cover or lid of the conidium. 
During germination this lid is forced up by the zoospores, which then effect 
their escape. 

At a temperature of 6° to S^C, they maintain their vitality for 3 to 8 
weeks, but do not survive drought for more than 5 days; dry weather follow¬ 
ing abundant rain is particularly destructive of thin-willed conidia. 

In studying the effect of copper salts, we find, i) that a solution of i 
in I 600 000 of copper sulphate hinders germination, but that the conidia can 
germinate in a solution three times as concentrated as that indicated by 
Millardet and Gayon; 2) that in the most dilute solution the formation 
of zoospores is considerably retarded (as much as 12 hours). 

In artificial media the development of zoospores ceases at the time of 
liberation from the conidia, which has been observed to take place after 
2 to 6 hours in the different solutions employed (bouillon, sweet wort, liquid 
manure, hay extract, etc.), diluted from 5 to 10 times. 

2. The period of incubation, — This is defined as the period between the 
attack of the zoospores and the appearance of the first symptons of the di¬ 
sease on the plant (grease-spots on the leaves; yellowish-brown spots on the 
bunches, tendrils, etc.). 

The length of the incubation period depends on the temperature and 
hunudity of the surroundings; for leaves it diminishes as spring advances; 
from the beginning to the middle of May it is 15 to 18 days ; at the end of 
May, 12 to 15 days ; at the beginning of June, ii to 13 days ; at the middle 
of June, 9 to II days; at the end of June, 6 to 7 days; and in July and Au¬ 
gust 5 to 6 days, provided the weather is normal. 

On the bunches the duration of incubation varies as follows: from the 
end of May to the beginning of June, 12 to 14 days ; at mid June, 9 to ii 
days ; at the end of June, 10 to 12 days ; in July 12 to 14 days. It is longer 
by 3 to 5 days if the infection takes place on the stalks of the grapes or on 
the mam stalk of the bunch, as in this case the mycelium has to traverse the 
intermediate tissues, so that in July the period of incubation may be from 
17 to 19 days. 

During warm weather the incubation period may be so much shortened, 
after abundant rain, that the grease-spots do not show before the mildew 
breaks out. In this case the period of incubation on the leaves is 10 to 12 
days at the end of May, 8 to 10 days at the beginning of June, 6 to 8 days 
from mid June to the end of the month and 4 or 5 days in July and August; 
on the branches it is 9 to ii days in the first half of June, 7 to 9 in the second 
half and 8 to 10 days in July. In such cases the vine growers believe that 
infection takes place during the rain on the day previous to the appearance 
of the mildew. This idea is erroneous, as infection always takes place 4 to 6 
days sooner, and rain immediately before the appearance of the symptoms 
of disease has only the effect of reducing the period of incubation. 

3. Grease spots, —. These are the yellow or pale green transparent spots 
which appear on the green parts of the diseased plant immediately after the 
development of the mycelium, owing to destruction of the dioroplasts. 
On the fruits and old shoots the point of infection assumes a greyish or 
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brownisli tint. The true “ grease spot'' appears along the edges and veins 
of the leaf. 

The shape and size of the spots depends generally on the weather, the 
variety and the growth of the leaves ; in cold or wet weather the spots are 
large and round; with drier weather they are smaller and more angular; 
on susceptible vines they are larger than on resistant varieties. After the 
appearance of the spots the first rain starts the development of conidiophores, 
which form the mildewed appearance on the diseased patches. The forma¬ 
tion of the mildew is dependent upon the humidity; in dry weather it 
takes from 4 or 5 days to 12 or 20 for its appearance, and if there is no dew 
at night it may not appear at all. 

4. Infection experiments, — All the young and green parts of the 
vine (including leaves half an inch in length) can be infected in the labo¬ 
ratory^ as well as in the open air. The success of the infection depends upon 
the state of the plant, the virulence of the conidia and the local conditions. 
Infection can be produced on the surface of the leaf, but only along the 
larger veins and indentations. The susceptibility of the plant depends upon 
the supply of water in the organ, the vapour tension in the stomatic cham¬ 
bers and intercellular cavities generally, the turgescence of the cells, and to 
some extent on the chemical composition of the cell sap. 

In June 1911 we carried out artificial infection experiments on the 
bunches in the open air and described them in August of the same year. We 
found that infection rarely takes place on fruits the size of a pea, because 
of a suppression of some of the stomata. 

By means of conidia preserved for 3 weeks in an ice-room (at 6® to 8 ^ C.) 
we have been able to cultivate the fungus throughout the winter on forced 
branches ; by retarding the appearance of the mildew we have succeeded in 
preserving the mycelium in the “ grease spots " in a latent condition during 
7 or 8 weeks. Under suitable conditions of warmth and humidity the incu¬ 
bation period is the same under glass as in the open. 

5. Bearing of the incubation period on practice. — Attacks of mildew 
take place after rain, thick fog or heavy persistent dew ; the appearance of 
the mildew also occurs after rain ; consequently the development normally 
depends on two rainfalls. It is therefore necessary to apply the sulphate 
at least after the appearance of the grease spots. 

To detect the presence of the grease spots, before their appearance in 
the vineyard, the suspected leaves are first sprinked with water and then 
covered up and kept in a warm dark place. The bunches are wrapped up 
in moist fflter paper and placed in a warm damp chamber. After a few days 
the mildew breaks out on the suspected material and the disease is easily 
recognised. 

6. Use of the incubation calendar and trials. — The grower should note 
any appreciable rainfall (say half an inch) between the end of April and the 
beginning of May and allow for the incubation period 15 to 18 days. This 
gives the date of appearance of the grease spots due to infection from winter 
spores. He must also notice if the temperature falls below io*^C. (50®P.), 
as the disease cannot develop below this temperature;. The artificial for- 
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cing shotild be made 5 or 6 days and again 2 or 3 days before the expiration 
of the date of incubation (with both leaves and fruits). 

In calculating the date of incubation, only the rainfall of two or three 
days duration may be taken together and the period must be reckoned from 
the first day of rain. From mid-June onwards even small showers must be 
reckoned. Heavy showers are the most dangerous, and it is then that the 
bunches require attention. 

1209 - Conditions Favourable to the Development 0! Mildew. — mbnqel, o. 

Evolution du Mildew suivant les Conditions de Milieu. — Comptes Rendus hebdotm- 

daires des siances de VAcad&mie des Sciences, 1913, Second Half-Year, Vol. 157, No. 4 

(July 28, I 9 i 3 )» PP 292-294. Paris, 1913. 

From observations made in France it appears that infection by mildew 
is due to a) general causes; h) secondary causes depending on the nature 
and vitality of the vine, and on its adaptation to local conditions, such as the 
composition and exposure of the soil; c) accidental causes (such as manure, 
tillage, drainage of the soil, etc.). 

As the general causes are botmd up with atmospheric variations, mete¬ 
orological observations are required to provide warnings and timely infor¬ 
mation. Preventive measures can always be successful in norm^ years 
when periods of infection do not overlap each other, as happened this year 
at Roussillon (Pyrenees Orientales). 

For secondary and accidental causes, it is necessary to make researches 
into the variations in the development of the disease. For example, the 
variety Grand-noir will remain free from disease though surrounded by the 
Carignan variety badly infected ; and the Carignan of Salanque (i), growing 
in soil of normd humidity, will be protected from infection by treatment 
with copper sulphate, owing to its adaptation to the local conditions, whilst 
the upland variety of Carignan, growing in soil accidentally inundated, would 
require double the treatment. 

Since the spores of mildew, like those of all Phycomycetes, are disse¬ 
minated by the least breath of wind, one would expect to find them in 
sufficient numbers to cause infection in any position. The writer has 
sufficient evidence for believing that a district previously infected with 
the disease is not more liable to infection than any other, provided that the 
local conditions previously favourable to the development of the disease 
no longer exist. Nor does he think that a hill-side situation is more liable 
to infection when it faces winds coming from previously infected areas. Fur¬ 
ther, in Roussillon this year the prevailing winds during the infection period 
came from the sea and the most badly mildewed districts were precisely 
those which were exposed to these sea breezes almost free from contamina¬ 
tion with spores ; this is accounted for by the writer as being due to the 
warm damp breezes accelerating the germination of the spores; no doubt 
a more rigorous treatment with the fungicide would have kept it in check. 

The vine-grower should therefore be acquainted with the modes of 

m). 


(i) Coast i^ixL of tlie Pyr^^ Orientales. 




1656 BACTERIAL AND FUNGOID DISEASES OF VARIOUS CROPS 


MEANS OF 
PREVENTION 
AND CONTROL 


BAC'rERIAL 
AND FUNOOK) 
DISEASES OF 
VARIOUS CROPS 


action of these secondary and accidental causes and be able to act accord¬ 
ingly. It is well known that tillage during the period of infection is di¬ 
sastrous ; consequently this operation must be postponed, or if urgently 
needed, a dressing of sulphate of copper must follow immediately behind the 
plough. In manured vineyards it will be advisable to double the treatment 
or to partially defoliate the plants to let more air into the bunches. In 
this way the accidental causes are prevented from creating local conditions 
similar to those of the general causes. 

1210 ^ Comparative Spraying Experiments with some Commercial Fangieides. 

— Bretschneider, Artur, Vergleidiende Versuche mit eimgen Spritzmitteln gegen 
die Blattfallkrankheit {Peronospota vUtcola De Bary) des Weinstockes. — Zeitschnft 
jUr das Landwirtschafthche Versuchswesen in Oestmetch, Year XVI, Part 6 , pp. 718-725. 
Vienna, 1913. 

In 1912 comparative experiments were canied out in various parts of 
Austria with Bordeaux mixture (1-2 per ceut.) and the following commercial 
fungicides: Floria-Kuperseifenbnihe(3 per cent.), “ Forhin ” (1-2 per 
cent.; but the formula does not correspond with that given by the makers), 
and Perocid (1-2 per cent.), chiefly s^ainst attacks of \dne mildew 
{Plasmopam viticola), but also (at Znaim) against Pseudoperonospora 
cubensis on Cucurbitaceae and certain fungi on fruit trees {Fusicladium, 
Monilia,etc). 

The wetting power of all these preparations was found to be very good. 
The writer does not consider the visibility of the spray on the leaves very 
important; for this point Bordeaux mixture comes first, followed in order 
of merit by “Floria-Kupferseifenbrnhe”, “Perocid”, and “Forhin”. 
For rapidity of preparation, the order is: “ Floria-Knpferseifenbruhe ”, 
“Forhin”, “Perocid”. All the solutions were neutral and harmless to 
plants, with the exception of “ Forhin ” on one occasion, and they had ad¬ 
vantages over Bordeaux mixture in being ready for immediate use and not 
requiring testing for neutrality. They were also generally in a very fine 
state of division. Bordeaux mixture at 2 per cent, alone gave thoroughly 
satisfactory results iu 1912 as a fungicide. With all the other preparations 
the mildew developed more or less vigorously. Anauged in order of merit 
with regard to their fungicidal properties they are as follows: Bordeaux 
mixture at 2 per cent., then at some distance Bordeaux at r per cent., 
“ Forhin ”, “ Floria-Kupferseifenbruhe ” and “ Perocid ”. The inferiority 
of the last-named mixture is due to the low concentration of the liquid. 

“Floria-Kupferseifenbriihe” and “Forhin” are the most expensive 
and “ Perocid ” the most economical in price. 

T2II - Some Interesting Cryptogamic Diseases which Appeared in Hungary 

in 1912 * — Pater, B. Mykologisches aus Ungam. - Zeitschnft fur Pflctnmltfaf^heitenj 
Vol, XXin, Part 5, PP 260-262, Stuttgart, August 20, 1913- 
The year 1912 was the most favourable for the development of crypto¬ 
gamic diseases which can he remembered in Hungary. The writer, who 
carried out some researches at Klausenburg (KolozsvAr), records from this 
place eight species of fungi, all interesting from different points of view. 
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1) Puccinia graminis / this appeared for the first time on rye, after the 
writer had sought for it in vain for about 20 years; the harm caused was, 
however, not great. 

2) Puccinia Malvacearum, also observed for the first time, on marsh 
mallow {Althea officinalis). It attacked, but only slightly, plants of oae 
year of age ; those from 4 to 5 years old were immune. 

3) Epichloe typhina, already recorded before 1912 as occurring or, 
Agropyrum repens / this fact is doubly interesting, because on the one baud 
the fungus had not yet been registered in the literature on the subject, 
and on the other, the parasite proved useful in arresting the development o: 
the weed, preventing it flowering and fruiting, 

4) Puccinia hullata, very common on cultivated specimens of Conium 
maculatum as in 1911; the uredospores appeared in May, and the teleuto- 
spores during the second half of August, not only on the stems and leaves, 
but also on the inflorescences. 

5) Plasmopora nivea on the same plants of Conium ; wild indi\’iduals 
of this Umbellifer growing close to the cultivated specimens remained en¬ 
tirely immune, and as the latter were growing in rich well-manured soU, 
it appears that their excessive vigour rendered them more susceptible to 
the attacks of the disease. 

6) Phoma foeniculina, very common on fennel, as in 1911 ; the infected 
plants bore smaller and fewer seeds than the healthy ones. 

7) Puccinia Menthae on Mentha canadensis var. piperascens, 

S) Oidium quercinum on oaks ; these have been attacked by the fungus 
since 1910 ; the old trees were immune. 

1212 - Sc/erotium Oryzae on Riee in India. —Shaw, f. j f. a 

Disease ot Rice —Memoirs of the Department of A(>rtculture in India, Vol VI, No 2, 

pp. 11-23, I fig** plates I-UI. Calcutta, Julj’ 1013. 

Scleroiium Oryzae was first described by Cattaneo in 1879 as damaging 
rice in Novara and Lombardy. It was discovered in Japan in 1910 by 
Miyake and during the past year it has been found in various parts of IndL. 

Infected plants can be distinguished from their healthy neighbours 
by abnormally prominent tillering, a fact that appears to have been over¬ 
looked by previous workers. Later the infected cxilm gradually turns yel¬ 
low and dies and the ears are poorly developed and empty. Within the 
hollow stem at the base a dark greyish web of hyphae is msible with small 
black sclerotia dotted over the strface. 

The writer describes his preparations of the fungus in pure culture and 
its appearance on various media. Inoculations of the pure cultures on ste¬ 
rile seedlings gave positive results. 

The author concludes by pointing out the differences between his 
observations and those of previous workers on allied species and draws 
attention to the inteiesting changes in coloui and form of the hyphae grown 
in the different media. 

Remedial measures against such a parasite as this do not appear to Le 
practicable, and the writer suggests the breeding of resistant varieties 
the only method of dealing with the disease. 

13 
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1213 - Lasiodiplodia. Theobromae parasitic on Cacao in Dahomey. — 

Berihault, Pierre. Sur une inaladie du Cacaoyei dans TOutst Africain — UA%fo* 
nomte ColonicUe, Bulletm ntenstul du Jardtn Colonial, Nouvelle Sirie, Year i, No» i 
pp. 8-14, figs. 1-3, Paris, July 30, 1913. 

The cacao plantations in Dahomey have been ruined by a disease known 
locally as sun-stroke ’’ or “ apoplexy ", which attacks the root, trunk and 
branches and destroys in a few days otherwise healthy and productive trees. 
As a result of his examination of the disease the writer concludes that it 
is due to a parasite, Lasiodoplodia Theobromae (Pat.) Griffon et Maubl. (i). 

He suggests experiments to test the efficacy of copper mixtures and 
lime-sulphur, and disinfection of the soil by caibon disulphide injections. 
Further studies on this subject are required. 

1214 - Soft Rot ” of Bulbs of Ix/a maculaia and Gladiolus Colviilii pro¬ 
duced by Bacillus Ixiae n. sp. and Pseudomonas Gladioli n* sp. — 

huvrRiNi, G Una bactenos-i c^GXVlxia. nmculata t del Gladiolus Colmlht. — Anmh ai 

£>olamca, Vol. XI, Part 3, pp. 412-422, plate VIII. Rome, 1913. 

In April 1912, the writer observed a soft rot on bulbs of Ixia macidata 
and Gladiolus Colviilii resembling a bacterial disease. All the plants (from 
bulbs obtained from Holland), thot^h grown in quite separate frames, 
showed signs of the disease simultaneously, at the time of appearance of the 
&st blooms. 

The symptoms of attack begin with a yellowing of the tips of the leaves 
extending longitudinally to the base, and finally the whole leaf turns yellow, 
hhid purple spots then appear, quite distinct at first, but later changing 
into a greyish black mass. The whole shoot is easily detached from the 
bulb, and may fall to the ground of itself. On superficial examination, the 
bulb appears normal, but within the outer sheath it is covered with yellow 
or reddish spots and is found to be flaccid and full of a soft granular mass. 
The disease attacks young bulbs equally with the old ones. 

The writer has obtained pure cultures of the organisms present in the 
diseased tissue, and out of five bacteria which he isolated he found that 
three were capable of producing the disease by artificial infection. One 
of these organisms occurred on Gladiolus and the two others proved to be 
one species capable of producing the disease in either Gladiolus or Ixia. The 
organism from Gladiolus he named Pseudomonas Gladioli and the one com¬ 
mon to both Bacillus Ixiae. 

The above organisms are capable of producing “ soft rot" of the bulbs 
and leaf sheaths. They are confined to the intercellular spaces of the 
parenchyma, where, by dissolving the median lamellae they produce a com¬ 
plete separation of the cells. They do not alter the cellulose walls or the starch 
grains, but the protoplasm is soon poisoned. Bacillus Ixiae appears to 
attack the pectic matter of the median lamellae more vigorously, whilst 
Pseudomonas Gladioli^exer^ a greater toxicity towards the protoplasm. 


(2) See alio No 316, B. Jan. 1911, and No, 616, B, Feb. 1911. 



bacteriax and fungoid diseases of various crops 1659 


The writer also found that both organisms can produce the disease in 
other plants, but that the power of adaptation is less with Bacillus Ixiae, 
Infection, under natural conditions, probably takes place through 
the base of the bulbs, where the micro-organisms can readily gain entrance. 
The conditions necessary for the progress of the disease are a temperature 
of 2 $^ to 30<^C. and great humidity. 

As preventive measures the winter recommends: a) using only bulbs 
from uninfected districts and storing them in a dry airy place; b) disin¬ 
fection of the bulbs by plunging for 15 minutes in warm water at a tempera¬ 
ture of 500 to 550C. {122^ to 1300F.); this does not hurt them, while the organ¬ 
isms are killed at 47°C. (iiy^F.); c) mould and pots that have been near 
infected plants should be discarded and the frame disinfected with formol or 
milk of lime ; d) the plants must have a free circulation of fresh air, plenty 
of light, and not too much moisture. 

1215 - Dik-voet, Club-root, or Finger-and-toe (Plasmodiophora Brassieae, 
Woronin^ in South Afriea. — pole Evans, I. B. in The Ai,ricuUural Joumal of 
the Union of South Africa, Vol. VI, No. i,pp. 93 * 917 , plates V-VIl. Pretoria, July 1913. 

This is the first report of the occurrence of this disease in South Africa, 
though it has undoubtedly existed durng the past 10 or 15 years. The 
extent of the present outbreak in the Cape Province emphasises the im¬ 
portance of greater vigilance on the part of the farmers and of a more ready 
co-operation between the cultivator and scientific expert in the control of 
plant diseases. 

Up to the present it has not been obser\*ed as occurring on turnips 
in South Africa, though this is the crop most frequently attacked in England. 
This particular outbreak appears to be nearly confined to cabbages and 
cauliflowers. 

The writer describes the characters of the disease and the usual pre¬ 
ventive measuies. 

i2id- "Ferrugem da pimenteira” (Puccinia Capsid n. sp.) on Various 
Species of Capsicum in the State of Sao Paulo, Brazil. — avkrn.\-sacca, 
Rosario. — Ferrugem da pimenteira, Puednia Capsici n. esp. — O Fuzendeiro, 
Year VI, No. VII, pp. 258-359. 2 hgs. S. Paulo, July 1913. 

Puccinia Capsid n. sp., which appeared for the first time in 1909, is 
now a serious pest of capsicums in various parts of the State of Sao Paulo 
on all types of soil; plants in damp and shady situations are, however, most 
susceptible to the disease. Up to the present it has been recorded on C. 
odofifenm (pimenta da China), C.fruiescens (pimenta cumarim), C. pendu¬ 
lum (pimenta malagueta), and C. microcarpum (pimenta cumarim minda), 
but not yet on C. grossum (pimentoes); it is probable, however, that 
the latter is equally susceptible, because hardier and consequently 
more resistant varieties like those above mentioned are not immune 
to the disease. 

This fungus attacks all parts of the plant; on the stalks and branches of 
several years’ growth it produces fruiting pustules, resulting in lesions and 
hypertrophy of the parts affected. The terminal buds are attacked most 
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severely and become deformed and shri\elied. The leaves become covered 
with distinct spots, corresponding to fruiting bodies on the under side; 
they soon curl up and eventually wither. The flowers are also attacked, 
particularly on the peduncle and calves; attacks on the peduncles occasion 
loss of fruit. 

1217 - A Die-back Disease of Douglas Fir produced by a Variety of Sphaer- 

Opsis Ellisii.^ Petri, I#. in AmaUs ylycolog^cl, Vol. XI, No. 3, pp. 278-230, 

figs. 1-3. Berlin, 1913. 

In the sprmg of 1912, a large number of Douglas firs, which had been 
planted 5 to 7 years ago in fresh sandy soil protected by a covert of 
Scots pine at Grezzano nel Mugello (Tuscany), at 1000 ft. above sea-level, 
showed a dr^dng up of the tips of the branches. This drying up of the bran¬ 
ches ended abruptly a short distance from the summit of the tiee and at the 
point of separation between the dead twigs and the part still green a myce¬ 
lium could be detected, which spread into the cortical tissues. When 
kept in a moist chamber, pycnidia developed and the fungus was identified 
as a variety of Sphaeropsis ElUsii Sacc., a species of fungus having many 
distinct forms identified by the host plant rather than by morphological 
characters. 

The variety on PsetdoUuga differs slightly from the known varieties 
of SpK ElUsii in the dimensions of its spores, and approaches nearest to 
the variety Abietis, 

The writer has not yet obtained the germination of the spores in nu¬ 
tritive media. 

The chief cause of the outbreak appears to be attributable to the posi¬ 
tion of the trees attacked; in spite of the south aspect, they have not suf¬ 
ficient light, and grow in an excessively moist atmosphere. At a distance 
of 50 yards, on the same soil, there are thousands of Douglas firs of the same 
age, but not shadowed by any other trees, and all are perfectly healthy. 

Although direct observation has not yet been made, it is possible that 
the infection of the Douglas firs took place with spores of Sphaeropsis 
from the branches and cones of the Pinus sylvestriSj and that the fungus 
developed on the young trees owing to the special conditions of humidity 
and temperature. 

Successful experiments to prevent infection have been carried out by 
spra3dng with a i per cent, mixture of lime and copper sulphate. 
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1218 - Avena fatua and other Species of Arena, with their Hybrids, as 
Weeds of Cereal Crops in France in ldl 3 . — Rabat^;, b. i<a foiie avoine. — 
Le Progres Agricoie et Vziicolef Year 33 , No. 32 , pp. 116 - 180 , figs 1-5. Montpellier, 
August 10 , 1913 . 

Avem fatm (the wild oat), with other wild annual specif of Avena 
{A. barbaia, A, strigosa, A. sferilis, A, Ludotyiciana) and hybrids between 
these and A. sativa (the cultivated oat)all known in France as “ folle 
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avoine'' and common weeds of giain crops in the south-west and south of 
the country — has been very prevalent in the crops this season, after a mild 
winter and rainy spring. 

The losses to farmers have been very considerable. In some fields 
the grain had to be cut green in early June to prevent the wild oat seeds 
being shed. 

Prom his own observations on some fifty farms, and from reports re¬ 
ceived, the writer considers that there are good botanical characters for 
distinguishing the seeds of A. sativa from those of the weed species, but the 
matter becomes hopeless for certain hybrids which are very close to the cul¬ 
tivated oats. 

Severe winters destroy the weed species in large quantities. 

The deep ploughings of 1912 favoured the great invasion of 1913. After 
such deep work it is well to take either a spring root crop or a market- 
garden crop before cereals, as such a crop allows the wild oats to come up 
in abundance, and they soon get destroyed by the repeated hoeings. 

Ploughing the stubble after a very foul crop of wheat only induces the 
germination of quite a few seeds of wild oats; the majority remain dormant 
in the soil for many years. Summer plougliing on over-dry land favours 
the development of wild oats in the grain crop following. On badly infested 
land oats, wheat and red clover tr^e violet de Hollande *') must not be 
grown for several years; on such land smothering crops, such as rye, lu¬ 
cerne, temporary leys, rape and mustard, should alternate with well tilled 
root crops and green crops cut before the wild oats flower. On such land 
wheat cannot do better than after two cleaning crops in succession, either a 
green crop and a root crop, or two root crops. 

Commercial oats containing grains of hybrids of weed species with 
A. sativa should be crushed before feeding to stock. 

For control measures the writer advises: hand-hoeing in February or 
March; horse-hoeing of cereals in drills in February, followed by spraying 
with 10 per cent, sulphuric acid; pulling up of tufts in April and May; 
pulling of the ears in early June ; cutting green followed by ploughing ; 
destruction of chaff which may contain wild oats; and lastly firing the 
stubble. 


INSECT PESTS. 

1219 - Leueopis nigtieorols, a Natural Enemy of Pulvinaria eameli^ 
cola* — Ettore. Sopra un nemico naturale della " Pulvinaria cameli- 

cola” Sign. — “ ”, Vol, IX, Part I, pp. 113-155. Floience, August 28, 1013. 

Some specimens of Pulvinaria camelicola collected at Ascoli Piceno 
(Italy) on the leaves of orange trees and forwarded to the Royal Station 
of Agricultural Entomology at Florence, were found to have deformed ovi¬ 
sacs, and the writer discovered this to be due to the presence of dipterous 
larvae feeding on the eggs. The writer reared these parasites early in June 
and identified the fly as being Leueopis nigricornis, a species already re- 
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corded as a parasite oi insects in Hawaii and the United States, but which is 
not very common and of whose habits little is known. It appeared that, 
in Italy at least, Leucopis had not before been recorded as a parasite of 
Pulvinaria camelicola. 

1220 - Aelia, acif/rr/nafa, a Hemipterous Pest of Cereals in Algeria. — vermeil, 

P. Un ennemi de plus des cereales. — Revue Agncole d Viticole de VAfricque du Nord 
(Al^ine'Tumsie’Maroc), Vol. II, No. 71, pp. 644-646. Algiers, July 19, 1913. 

During May and June, the grain crops (wheat and barley) in several 
districts of Algeria were reported to be attacked by an insect which pierced 
the soft unripe grains and caused them to dry and shrivel up in the ear. The 
writer identified the insect as Aelia acuminata (Hemiptera), which occurs 
normally on uncultivated land, but which in certain seasons multiplies very 
rapidly and seeks food in neighbouring cornfields. 

The writer recommends sowing the corn in separate strips so that a 
workman can pass between and collect the insects in a butterfly net. In 
this way many insect pests can be collected and destroyed by burning. Two 
gatherings at intervals of 8 or 10 days are generally sufficient to remove the 
bulk of the insects. The cost of collecting and burning the insects amounts 
to only about an acre. 

1221 - Heierodera. radicicola on the Roots of Scirpus sylvaiicus, in 
Silesia. — Oberstbin, O. Eine neue Alckeagalle an den Wurzeln der Waldsimse 
(Scitpus silvaticus 1 ,,). — Zeitscknfi Hit Pflanze 7 ihankhetfen, Vol. XXIII, Part 5, 
pp, 262-264, figs. 1-2. Stuttgart, August 20, 1913. 

In the spring of this year. Dr. A. Tingelsheim found nodular and fusi¬ 
form swellings on the roots (chiefly the lateral ones) of Scirpus sylvaticus 
growing in the Botanical Gardens at Breslau. It was found that these 
swellings were due to the presence of Heterodera radicicola Greeff. This 
discovery is interesting because gall-like formations have not before been 
recorded on the genus Scirpus, and also because S. sylvaiicus is a new plant 
host of this widely spread nematode. 

1222 - The Hop Aphis in the Pacific Region. — Parker, b. — United Sanies 
Department of A^ricuUnre, Bw^emof Eniomolo'^y, Bulletin in, pp. 43fig^.10 
plates. Washington, May 1913. 

The hop aphis {Phorodon humuli), known as a pest in Europe long be¬ 
fore hop growing became an industry in America, is now a troublesome 
pest in most of the hop-growing sections of British Columbia, Washington, 
Oregon and California. 

The writer gives the results of his observations and experiments made at 
Sacramento and Santa Rosa (California). From a series of observations 
on the biology of the insect and its relations to its host-plants (hop, plum, 
cherry, peach, apple), he describes the life history as follows. 

Two generations are produced on the hibemating host plant, the second 
of which is winged; five or six generations occur on the hop; some of the 
fifth generation are winged and give rise to the hibernating generation, 
whilst others remain wingless and give rise to a sixth generation of winged 
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Experiment 

:Materials used 

Pressure 

Percentage 

killed. 

Cost per 

100 gals. 

I 

Nicotine sulphate 1 in 3000 ..... 

lbs. 

80-100 

99*9 

$0,416 

2 

Nicotine sulphate i in 3 000 ; with whale- 
oil soap, 4 in 100. 

80—100 

99,2 

0.80 

3 

Nicotine sulphate i in 3 000; with cresol 
soap, I in 300 . 

80—100 

95 

p 

*00 

4 

Tobacco waste, 25 lbs. to 100 gaUons 
water.. 

100 

100 

0.18 

5 

Quassia 9 lbs., whale-oil soap 6 lb 
water too gallons. 

— 

— 

0.74 


males on the hop ; these winged males of the sixth generation follow the 
winged females of the fifth generation, which produce eggs and give rise 
to the first generation the following spiing. The eggs are laid on leaf 
buds or leaf scars. 

The aphides live chiefly on the under side of the leaves and are only 
to be found on the upper surface during a bad attack; later they migrate 
to the hop cones. The spread of the attack is facilitated by ants {Formica 
subsencea Say), which cultivate them for the honey-dew and carry them 
to the young shoots for fresh feeding grounds. 

Damage to the hop plants is brought about in two ways : i) by sucking 
the juices of the plant, and 2) by the growth of a black smut {Cladosporium 
sp.) in the sugary secretion, which deteriorates the value of the harvest, 
often rendering it worthless. 

Amongst the natural enemies of the hop aphis aie the following : 
Hippodamia convergens Guer., Coccinella califormca Mannh., C. abdominali$ 
Say, Chilocorus orhus Cas., Chrysopa califormca Coq., Syrphus opinator 
O. S., S. americanus Wied., Triphleps insidiosus Say, Adalia bipunctata L., 
Stethorus punctum Tec., Camptohrochis nebulocm Uhl., Anfhocotis sp. In 
spite of these enemies the spread of hop aphis has never been adequately 
checked and contact sprays are generally adopted, especially decoctions of 
tobacco or quassia and whale-oil soap. 

Spraying should take place in the springtime as soon as the aphides 
appear on the plum or other fruit tree, then again in the autumn to reduce 
the attack on the hops. Twice to four times is necessary in the autumn 
to keep down the numbers of the aphides, and each time the greatest care 
must be taken to reach both sides of the leaves. Very careful spraying 
alone has been known to save the crop from serious attacks. 

Details are given of several experiments made with different insecti¬ 
cides and of the technique of spra3dng. Flour paste is specially recom- 
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mended in place of soap as being cheaper and quite inoffensive. It is made 
by mixing a cheap flour with cold water until a smooth thin butter is ob¬ 
tained. This is diluted until it contains ilb. of flour to each gallon of water 
and is then cooked to a paste, sufficient water being added to make up for 
evaporation; when mixed with the insecticide the flour paste has a tendency 
to settle, so that constant agitation is necessary. 

The table on the preceding page gives the most important mixtures 
for use with a compressed air sprayer. 

From 300 to 500 gallons per acre are required and one machine will 
spray from 2 to 3 acres per deij. The total cost of spraying 500 gals, per 
day of the nicotine sulphate flour-paste mixture amounts to $6.79 per acre, 
whilst the quassia and whale-oil soap mixture amounts to S7.25 per acre. 
Stripping the vines before spra3dng will cost from $1.80 to $2 per acre. 

A bibliography of 34 works is appended. 

1223 - Aphrophora spumaria on Boses and Pinks. — mounas, e. VAphro- 

phora spumana sur les oeiUets d’Antibes. — Journal d"" Agriculture pratique, 1913, Vol. 11, 

No 31, p. 155. Paris, July 31, 1913. 

Roses and pinks have been attacked this year at Antibes by the lar¬ 
vae of Aphrophora spumaria (Hemiptera), which reduced the foliage and 
caused the yoimg shoots to turn yellow. As a rule the damage due to this 
insect is slight because the larvae appear only in small numbers and towards 
the end of the season. The ravages of this pest are kept in check by hand 
picking and dusting the plants with quick lime. 

1224 - Painted Lady Caterpillars damaging Artichokes in France. — tscha^^n, e. 

Un parasite de I’artichaut. — Le Progres Agricole et ViHcole {Edition de VEst-Centre), 

Year 34, No. 39, pp. 88-89, figs. 1-2. 3lontpeUier, July 20, 1913. 

The caterpillars of the Painted Lady [Pyrameis cardui), which are 
generally to be found on thistles and mallow in France, occasionally appear 
in artichoke beds, but its numbers are generally too small for it to be con¬ 
sidered as a serious pest. 

However, in the spring of 1913, large artichoke beds in the neigh¬ 
bourhood of Hyeres were entirely destroyed in a few days by these cater¬ 
pillars, which then invaded neighbouring plants, including a bed of French 
beans. Several insecticides were tried, but with little success. The writer 
suggests that the egg-laying should be carefully watched towards the end of 
April, and a suitable insecticide used to drive away the butterflies. 

1225 - Nysius senecloms Attacking Recently Planted Vines (i). — Picard, e. 

in Le Progres Agricole et Vtticole, Year 30, No. 30, p. loi. Montpellier, July 27, 1913. 

This noxious insect (Hemiptera) is very abundant tliis year on young 
grafts in many localities in France. The writer recommends the treatment 
pre\rously mentioned as being the most effective. 


(i) See No. 1454# B* Oct. 1913. 
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1226 - Some Animal Parasites on Prunus in Provence. — cotxd , j . mjourfuU 

d*A%ficulture pratique, Vol. II, No. 34, PP ^43-344. Pans, August 21, 1913 

The writer has been studying the animal paiasites detomring plants 
in Provence during the last two years and describes those which he has 
observed recently on Prunus domestica and P. spinosa. 

Amongst parasites attacking the leaves (already recorded in other 
European countries) he mentions : a) Eriophyes similis, not widely spread 
and causing little damage; treatment consists of severe pruning and re¬ 
moval of the leaves attacked later by the parasite : it is also kept in 
check by numerous enemies, b) Aphis cerasi, the commonest aphis on plums 
in Provence, c) Myzus pruni-mahaleb, occurs everywhere, d) Hyalop- 
terus pruni, e) Perrisia tortrix, not frequent. 

As a parasite on buds the writer cites another Cecidomyiid, Asphor^ 
dylia prunorum, which, though long known, has been little studied. It 
rarely occurs on plums, but is common on blackthorn, and the writer re¬ 
commends the destruction of all blackthorn bushes infested with this pest 
in the neighboorhod of plum orchards, or at any rate their treatment with 
a suitable insecticide. 

1227 ~ MeUtomma insulate and Rbina nig^a^ Beetles Injnrloos to Coeo- 
nuts in Madagascar. — Vuillbt, a. Deus ennemis du Cocotier de la r^on 
Malgache. — VAgronomu Colontale, Year i. No. 2. pp. 33-37, I plate. Paris, Au¬ 
gust 31, 1913. 

The writer describes the life history of MeUtomma insulate Fairm., its 
habits and means of combatting it, (i). It occurs in the Seychelles and in 
the island of Berafia (north-west of Madagascar), where it causes serious 
damage to coconut plantations; it is probably distributed throughout the 
Madagascar region. 

Bhina nigra Drury also occurs iu Madagascar, as well as Berafia, where 
it has given much trouble. This beetle has been observed to attack trees 
regularly at a height of 5 feet, though they were already damaged at their 
base by MeUtomma beetles. These observations do not agree with those 
of E. W. XJrich concerning Rhina barbirostris (2). The eggs are laid in a 
small cavity of the bark made by the female and the larvae very soon 
penetrate into the hardest portions of the wood where they bore numer¬ 
ous galleries. 

Preventive measures are adopted against this parasite by co\^ring all 
wounds in the bark with coal-tar, and using a mixture of thick lime wash 
and lead arsenate (i lb. of lead arsenate in 10 gals, lime wash) to destroy 
the eggs laid on the tree trunks. At Berafia the eggs are destroyed by 
scraping the bark and the application of coal-tar. Trapping the insects 
by placing sections of deca3dng stumps in the plantations to attract the 
fertile females, and destruction of the larvae by boiling water, might be 
tried with advantage. 


(1) See No. 2005, B, June 1911. 

(2) See No. 1698, B, Dec. xgxz. 


iEd.). 
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INSECTS INJUMOUS TO VARIOUS CROPS 


1228 - Insect Injourious to Papaw Apples: Dichocrocis panctiferatis. — 

jARVis,, E. m 2 he Queensland Agncultural Jou,nal, Vol. XXXI, Pait I, pp. 33-35. 

Brisbane, July 1913. 

A disease of papaya trees was reported from Cleveland in May, and was 
found to be due to a well-known insect pest, Dichocrocis punctifemlis. 
Though primarily a maize pest, this insect appears to be extending its 
ravages to fruit trees, reports having alread3" been received of its damaging 
custard apples, oranges, peaches, loquats, cotton and other fruits and seeds. 
The infested trees had their top leaves drooping or dead, their main stems 
defoliated, with small discoloured fruits hanging from the blackened crowns. 

The full-grown moth measures about an inch across the expanded 
wings, which are pale orange-jrellow with numerous dots. It appears only 
at night and lays its eggs on the base of the leaf stalk or occasionally on 
the fruits. The larvae penetrate the stalk and bore their way to the crown, 
where the^" pupate. A full-grown larva is nearlj^ an inch long, dirty white 
in colour, and marked with rows of grey spots. Its head is dark brown and 
the first segment of a lighter brown ccloui. It pupates in a loose silken web 
on the exterior of the crown of the tree. 

The following preventive measures are recommended: i) Sprajdng 
with arsenate of lead (i lb, to 50 gallons of water) in the form of a mist-like 
spray. This is directed principallj' against early broods and should be ap¬ 
plied early. All trees, profitable or unprofitable, that are liable to be attacked 
in the neighbourhood should be spra3"ed, 2) Maize grown as a trap- 
crop and destroyed immediateh’ the grubs are approaching full size. 3) De¬ 
struction of all infested fruit, such as peaches, etc. 4) Avoid planting 
maize, except as a trap-crop, near orchards. 

1129 - Defonnation of the Flowers of Fraxinus Ornus caused by Eriophyes 

fraxiMti . — Siren A, Corleo Simone. Alcune cieformazioni del F}axtnus Oinus — 

Malptgh'ia, Year XXX, Part V-VI, pp 512-517* Catania, 1913. 

The author has obseived certain peculiar gail-like formations on the 
flowering branches of Fraxinus Ornus growing near Palermo. These 
growths appear here and there on long or more frequently short stalks as 
irregular shaped masses, somewhat flattened and lobed, of a reddish-brown 
colour, turgid and more or less glandular. According to the writer they 
represent floral axes, thenumerousprotuberancesof which are small groups of 
deformed and aborted flowers surrounded by the rudimentary floral organs. 
In some of them a small circular depression is noticeable in the centre, corre¬ 
sponding, perhaps, to the receptacle, but no trace of the pistil is discernible. 

These malformations are caused by an acarine pest, Eriophyes fraxin% 
more commonly known as a parasite of the common ash (P. excelsior). 

The writer has observed that these aborted floral receptacles secrete a 
sugary liquid which is devoured by ants. This is remarkable, since the 
flowers of P. Ornus do not normally secrete nectar; it may be accounted 
for by the great quantity of sugar occurring in the sap, especially in summer. 
Owing to the excessive turgesence of the swellings produced by the 
insect this sweetish secretion is exuded. It seems to be the first record 
of secretions from acarid galls. 
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FIRST PART. 

ORIGINAL ARTICLES 


The Agricultural Meteorological Service in Germany 

by 

the late Dr. R. BosnstBin, 

Profissor at the B$rlin AgricuUurdl College, 

The present meteorological service in Germany was instituted in 1906, 
but previously several State and private instittitions had done similar 
work. Thus the German Sea Observ’-atory peutsche Seewarte) founded 
in 1876 in Hamburg had begun to issue weather forecasts lor Germany, 
besides attending to meteorological obsen^ations along the coast and to 
storm warnings. But after only a few years (1884) “the weather forecasts 
were discontinued. Then State Institutions undertook the publication of 
weather forecasts for the inhabitants of the country, namely in the Kingdom 
of Saxony in 1878, in Bavaria and in Wurttemberg in 1881, in Baden in 
1882 and in Alsace-Torraine, besides which there were private observatories 
in Berlin, Magdeburg and elsewhere which had been started in accordance 
with the wishes of the press. Plenty of experience collected both at home 
and abroad was thus available when the present service was organized. 

The object aimed at was that the State service should in the first place 
q>read rapidly and cheaply the results of the observations made, leaving 
the receivers of such information, especially farmers, the task of drawing 
the necessary conclusions from them and forecasting for their own locality 
the probable weather. By this means it is possible to utilize for wea¬ 
ther forecasts the great and valuable experience which practical farmers 
possess, besides which the farmers are left more time to prepare their 
forecasts than the directors of the meteorological stations can dispose of, 
at the latter must telegraph their forecasts as early as ii a. m., while the 
farmers can continue for a few hours longer to observe the weather before 
considering the approaching changes. 

The complete execution of this plan would entail the total abolition of 
official forecasts and the limitation of the service to the simple dstribution 
of the weather charts. But in order to render this feasible the great mass 
of fariners ought to possess the necessary knowledge for the comprehension 
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of the weather charts, without which all weather forecasting is impossible. 
As for the moment such knowledge cannot be reckoned upon, the weather 
bureau has undertaken the publication of daily forecasts, and at the same 
time the general spread of that knowledge which with time will render the 
forecast unnecessary. 

The Hamburg Marine Observatory is the Central Office; it is at the same 
time one of the Service Offices (Dienstelle) of which more will be said 
below. It receives several times in the course of the day ciphered telegrams 
conveying the results of observations made at numerous home and foreign 
stations, with the help of which it draws up the telegrams for the home ser¬ 
vice; these, under the name of Deutsche Abonnements-Weffertelegramme 
(German subscription weather telegram), can be obtained at reduced 
prices from all the German telegraph stations. These cipher telegrams 
are of three kinds: 

1. The first Wetter-Ahonnement Telegramm according to the formula 
BBBWW SHTTA RB*B*VN, contains the morning obseivations of 58 
stations ; it leaves Hamburg at 9.15 a. m., and costs 20 Marks (about f i) 
per month. 

2. The Abonnement Extra Telegramm^ according to the same formula, 
gives the morning observations of 21 other stations. It leaves Hamburg 
at 9.45 a. m. and costs 10 Marks (about 10 s) monthly. 

3. The Abonnement Nachmittags Telcgramm according to the formula 
BBB WW SHTTV\ It contains the afternoon observatirns (2 p. m.) of 
30 stations, and leaves Hambourg at 4 pm and costs 10 Marks monthly. 

In the above, BBB signifies the three figures of the barometer reacfing, 
omitting the first 7 and the decimal point, thus giving the tens, units and 
tenths of millimeters, of course reduced to C. and sea-level. The 
fourth and fifth figures, WW, indicate the direction of the wind, the 
figures from 00 to 32 being supposed to be disposed in a cixcle like the points 
of the compass, so that 32 represents the north, 08 east, 16 the south 
and 24 west. Consequently 04 sigm‘fies north-east, 06 east-north-east, 
and so on. 

The sixth figure, S, stands for the force of the wind according to 
Beaufort^s scale. When this is above 9, the figure 9 is used and the force of 
wind given in words at the end of the telegram. 

The seventh figure, H, gives the state of the sky, namely 0 cloudless, 
I fine, 2 half overeast, 3 cloudy, 4 overcast, 5 rain, 6 snow, 7 mist, 8 fog., 
9 thunder storm. 

The following two figures, TT, indicate the temperature of the air 
in round numbers, the decimal 0.5 being rounded upwards. Only in the 
neighbourhood of zero the following notation is adopted : 


0.5° 

95 

+ 

O.I® 

41 

o.tp 

91 

+ 

0.2® 

42 

00° 

00 

+ 

0.5® 

45 
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Furtlier, A indicates the trend of the barometer, that is the change in 
pressure during the three hours from 5 to S a.m. rounded up to whole milli¬ 
meters. The mir.us sign before A when the atmospherec pressure is falling 
is indicated by an increase of 50 in the figures WW representing the direction 
of the wind. 

R shows the amount of rainfall during the last 24 hours according to 
the following scale: 0 = 0 millimeter, i == o.i to 0.4 mm., 2 = 0.5 to 2.4 mm., 
3 s= 2.5 to 6.4 mm., 4 5= 6.5 to 12.4 mm., 5 = 12.5 to 20.4 mm., 6 = 20.5 
to 31.4 mm., 7 = 31*5 to 44.4 mm., 8 = 44.5 to 59.4 mm., 9 = not 
reported. 

B'B' indicates the barometric pressure of the preceding evening; the 
first 7 is omitted and the reading is rounded up to whole millimeters. 

V signifies, at the German stations, the state of the weather during fhe 
last 24 hours, namely: o fine weather prevailing, i fairly fine (cirrus 
clouds), 2 cloudy (low clouds), 3 lightning (more than one flash), 4 morning 
rainfall, 5 afternoon rainfall, 6 night rainfall, 7 thunderstorm (at least 
one thunder-clap and one flash of lightning or several thimder-claps without 
lightning; requires always some short addition of words), 8 rainfall in 
showers, squalls, changeable, occasionally clearing up, some sunshine, 
9 continuous rain during a great part of the day or generd rain with mostly 
overcast sky. Between o and 3, at most 0.4 mm. of rainfall is assumed 
and the afternoon cloudiness is especially important; from 4 to 6 more than 
0.4 mm. of rainfall is assumed but no thunderstorm, or at most one thun¬ 
der-clap without lightning. In foreign stations the cipher I> is used to 
complete the data of some German stations. iV is the first number of the 
successive numbers acccrding to which the stations follow each other in 
the telegram. Lastly V (in the afternoon telegram) signifies the kind of 
weather it has been between the morning and afternoon observations, 
namely: o mostly fair, i tolerably fair, 2 mostly clouded, 3 lightiing (o to 
3 d^ry), 4 slight rainfall, 5 heavier rain, alone or with snow or sleet, 6 heavier 
fall of snow (alone or with some rain or sleet), 7 thunderstorm, 8 rainfall 
in showers, 9 continuous rain. 

The whole country is dimded into meteorological service distrids 
in each of which a station {Dienst stelle) is situated, besides which some dis¬ 
tricts possess sub-stations {Nebenstellen), At present the stations and 
sub-stations (in brackets) in Germany are the following: Hambuig, 
(Plensburg, Oldenburg), Berlin, Konigsberg, Bromberg, Breslau, Mag¬ 
deburg, Frankfurt a.M., (Giessen,Saarbrucken),Ilmenatt, Werlburg, (Gasset, 
Coblenz), Aix-la-Chapelle, (Bonn, Dortmund, Essen), Dresden, (Planen, 
Wurzen, which does not issue charts but only forecasts), Munich, Stuttgart, 
Carlsruhe, Strassburg. 

On the annexed map the North German stations and the boundaries 
of their districts are marked in red, while the limits of the forecast districts 
and the sub-stations are shown in green. 

These stations have the duty of following uninterruptedly the course 
of the weather and of delivering reports daily, Sundays and holidays not 
excepted, upon the actual weather and upon what is expected. As a basis 
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for these reports, besides the Hamburg weather tdegrams, telegraphic 
and postcard reports from the district itself are received and used. These 
are sent regularly and also whenever any meteorological event of special 
interest occurs (such as cloudbursts, hail or thunderstorms). Besides the 
above, reports on the water-level of the most important streams of the 
district and special obseiv’^ations are also sent in. 

On the basis of these communications and observations the station 
has to prepare daily a weather chart and by means of a simple process to 
make rapidly so many copies of it that the printed chart (which, besides the 
synoptic graphs of the weather made at 8 a. m. contains some observations 
made in the district itself, namely water-levels, a review in words on the 
weather since the preceding day and a forecast for the next day) is ready 
to be mailed at ii o'clock in the morning and wherever possible it reaches 
the subscribers before evening. 

This result has not yet been completely attained, though there is no 
doubt that the value of the weather chart depends only upon its rapid distri¬ 
bution and almost disappears when it is distributed on the following day. 
There are, however, numerous localities in which the post is delivered only 
once a day and by a postman who starts from the railway station in the 
morning before the arrival of the weather chart for that day, which takes 
place in the afternoon. In such places the chart is already twenty-four hours 
old when it is distributed, and its value is very much reduced. In order 
to remove this inconvenience, since the middle of October 1912 at the 
Hamburg station the experiment is being made of issuing a second 
weather chart in which the evening observations up to 8 p. m. are given, 
and which is ready for the post by 9 p.m. As this is but little over 12 hours 
old when it is distributed, it can be very useful in all those places in which 
the morning chart does not arrive in time. The general introduction of this 
evening chart together with the morning chart would be very desiderable, 
but considering its cost it has not yet passed the experimental stage. 

The price of the weather charts is kept as low as possible; it is generally 
0.50 Maik (about 6 d) per month, of which 0.14 Mark (about i d) is 
postage expenses; in the Strassburg district it is 0.60 Mark (about 7 % 
and in Bavaria inclusive of postage i Mark (about is). In the Weilburg 
district the price for schools has been reduced - for an experiment - to 0.40 
Mark (less than 5 d) including postage, when all the schools of a school 
district subscribe for a whole year. The total number of weather charts 
daily distributed in Germany amounted in the summer of iqi2 to about 
13000; in winter the number was smaller. In many places such as schools, 
post oJBBces and the like they are hung up to the public, and mostly those 
for three consecutive days. Besides this the weather charts are daily 
reprinted by many newspapers. 

The Station has further to prepare daily the weather forecast which 
covers from midnight to midnight and to supply it in a sufficient number 
of copies {fox the various lines) by ii a. m. to the nearest telegraph 
station. As, however, the districts of the vStations are too extensive for 
one weather forecast, they have been divided according to their climatic 
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conditions (and partly also according to their telegraph lines) into forecast 
districts (shown in green on the annexed map) and the stations are authorized 
to send different forecats for these sub-districts. After some unsuccessful 
experiments in shortening the forecast by using code words, this is at pre¬ 
sent transmitted in plain language; not more than eight words are allowed, 
the average number being five. During the summer service (May to 
September inclusive) this forecast is hong up shortly before noon in 
all German telegraph offices and its communication by telephone may be 
had from the telegraph offices on payment of o.io Mark (about i % f?). 

The subscription for regular communication of the forecast costs : by 
telephone or ordinary post 2 Marks (about 2 s) per month; quarterly 4.50 
M.; half-yearly 8 M.; by country postman 3, 6.75 and 12 M. respectively; 
by express messenger (besides cost of rural messenger) 4, 9 and 16 M. In 
winter the forecasts are only hung up where a special subscription is paid 
(2.50 Marks per mouth). This happens in some towns at the request of 
the civic authorities. It is hoped in future to extend the summer service 
to November i, as would be desirable in the interests of the vine and fruit¬ 
growing industries. 

The Sub-stations like the Stations receive, the information necessary for 
the preparation of the weather charts and besides this they get from the 
Stations partly by telegiaph and partly by telephone the general review 
of the weather to be published on the chart and the forecast. Usually 
before drawing up the forecast a short telephonic conversation takes place 
between the Station and the Sub-stations during which observations and 
considerations are exchanged. The final drawing up of the forecast is 
expressely entrusted to the Stations. 

In order to keep the whole Meteorological Seivice in close touch with 
practical agriculture, in most districts reliable collaborators (Vertrauens- 
manner) have been appointed. These are practical farmers, teachers of 
agriculture and the like, at least one in each district, who constantly 
devote their attention to the Meteorological Service; they express their 
opinion on the weather forecast and follow all the details of the work. Their 
criticism of the forecast is expressed in figures and sent every week on post¬ 
cards to the heads of the Service, The value of these "percentages of hits'* 
is not very great, as the judgment cannot be kept perfectly free from indi¬ 
vidual valuation, and besides the economical significance of correct fore¬ 
casting varies very much; thus, at a change of weather a correct forecast is 
much more valuable than during a long period of the same weather. For 
these reasons the "percentage of hits” and the comparison of those of dif¬ 
ferent districts are not published; nevertheless, they often give the direc¬ 
tors of the Service useful hints and have thus, in spite of many objections, 
been kept up. Further, the Vertrauensmanner transmit to the ffirectors 
many of the wishes and proposals arising from the daily practice of 
farming, and in this manner many valuable improvementes have been 
made in the meteorological service. 

As has already been said, the most important duty of the meteoro¬ 
logical service consists in the timely sending off of the daily weather charts, 
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that is the spread of the observations of facts that have really happened, 
while the official forecasting is destined to become gradually less indispens¬ 
able. Of course this aim cannot be reached until the great majority of the 
people, and especially of the farnii^ classes, are in a position to under¬ 
stand the weather charts and to consider their own local weather in connec¬ 
tion with the state of the weather in the whole of Europe. It has thus 
been made an especial duty of the directors of the Service to spread 
knowledge on the objects aimed at and methods followed by the Meteoro¬ 
logical Service, as well as on the limits of its capabilities. 

Eectm*es and discussions in meetings of associations, especiall3^ agricul¬ 
tural and educational, as well as special courses for teachers and the inclu¬ 
sion of meteorology in the curriculum of seminaries and universities, provide 
both for making grown-up people acquainted with the principles of 
meteorology and for introducing this branch of science into the schools. 


Moor Cultivation in Austria 

by 

Dr, WinHELM BERSCH, 

Inspector at the Imperial and Royal Experiment Station for Agacultutal Chemistry^ Vienna, 

Methodical and systematic efforts to encourage the cultivation of moor¬ 
land were begun much earlier in Germany and Sweden than in Austria. The 
Moor Experiment Station at Bremen was founded in 1879, and to the work 
of this institution we are indebted for la3dng the foundations of our knowledge 
of the formation, structure and efficient treatment of peat soils, and 
in particular for the modem method of cultivation, which has taken the 
place of firing the moors. The Experiment Station of the Swedish Moor 
Cultivation Society at Jdnkoping began its activities in 1887 ; as Sweden 
also contains vast stret Aes of moorland, its area of work is as large as that 
of the Bremen Station. The area of moors in Germany is stated to be about 
7 000 square miles. 

The situation in Austria is very different: whilst in Germany moors 
frequently form enormous uninterrupted tracts of waste, largely State pro¬ 
perty, Austria possesses a large number of moors of small extent, almost all 
of which either belong to private persons, particularly needy small-holders, 
or are common-land. Under these circumstances, the far-reaching schemes 
of colonisation on a large scale, which at present form the main feature of 
the State-aided endeavours towards moor-cultivation in Prussia, are out of 
the question in Austria ; here the problem is to establish numerous profit¬ 
able small holdings and to put many thousands of acres of moorland to 
the most suitable use, a use which is also of the greatest importance for the 
development of our stock farming, viz. the growing of fodder crops, for which 
no soil is anything like as wdl suited as properly cultivated moorland. 
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The model for Austria wab provided by numeious instances of higlil^’ 
successful starting of mooi cultivation in Germany and Sweden. It was soon 
found that, with slight and generally unessential alterations, all that had 
been learnt elsewhere could be applied in our countiy^ These alterations 
are occasioned not b}^ any difference in the characters of our moors, but 
chiefly by climatic influences. Moor belongs to the type of soil which 
offers the greatest obstacle to the passage of water, surpassing even day in 
this respect. As many of our moors, especially those in the Alps, occur in 
v&ry rainy districts, i)articular attention must be paid to the proper regu¬ 
lation of the ground-water. It is obvious that the draining of a moor, which 
is a primar}^ condition for its reclamation, cannot be carried out in regions 
with a rainfall of 1200 to 2000 mm. (48 to 80 in.) in the same manner as in 
North-West German}^ and Galida where the precipitations amount to only 
between 500 and 700 mm, (20 to 28 in.). 

Our moors show no essential differences in chemical composition and 
botanical origin from those of other lands, as has been shown by the numer¬ 
ous investigations of the Moor Cultivation and Peat-Utilization Section 
Abteilung fur Moorkultur and Torfverwertungof the Vienna Station, 
founded in 1901. It is true that many of the Austrian moors on the 
Primar5’’ rocks show a somewhat higher potash-content, but the total 
amount is small and it occurs in a form soluble with extreme difficulty, so 
that — as with phosphoric acid — potash in the form of an artificial manure 
must be applied. As regards nitrogen-content also, our moors are in agree¬ 
ment with those of other countries. The true moors are generally very poor 
in this nutrient material and consequently always require nitrogen-manuring, 
while the fens are generally much richer and contain the nitrogen in a more 
readily soluble form, so that they can frequently do without any addition 
of nitrogen. There are, however, exceptions: many fens, especially before 
the peat is much decomposed, dispose of such small quantities of assimi¬ 
lable nitrogen that their full cropping capacity cannot be reached; such fens, 
at any rate in the first few years of cultivation, respond wdl to nitro¬ 
genous dressings. 

The climate, and in particular the heavy rainfall, also leads to a modi¬ 
fication in the application of the manure. While basic dag and potash 
axe normally applied in the autumn in districts with low rainfall, spring dress¬ 
ings have proved more suitable at the Admont farm of the Vienna Experi¬ 
ment Station. In the first place it has been found that the action of the 
manures is just as quick when they are not applied till the spring and 
secondly it is obvious that in this way the unavoidable loss of plant-food 
owing to the considerable leaching of the soil is reduced. The knowledge 
of this fact is a great rdief to the moor-farmer of the Alpine r^on; for 
he can wait quietly for the warm sea^n to set in, with the certainty 
that thoroughly good results will be obtained ‘if he applies his manures 
at the end of ApaS, or even if necessary not till early May. Manuring and 
seeding frequently take place on the same day, and this produces no bad 
effects when the preparation for roots and grain crops does not take place 
till the end of April, and grass-seeds are sown in May. Peat is a bad 
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conductor of heat, and a considerable time must dapse before the soil 
gets sufficiently warm for the seeds to begin to germinate. I/ate sowing 
avoids the disadvantage of having the seed lying too long in the wet 
and cold ground, and gives a much more regular germination; the rela- 
tivdy considerable warmth which very soon sets in in the Alps induces 
much quicker growth, so that the difference between early and late sown 
crops (Hsappears in a few weeks. 

Spdls of bad weather are frequent in the spring in the Alps, and the 
snow melts gradually, so that the soil remains sodden and cold; for this 
re son thorough spring cultivation cannot be managed without long ddays 
disadvantageous to the farmer, and autumn ploughing becomes an abso¬ 
lute necessity. Moor soil must as far as possible be got ready to recdve 
the seed in the autumn, so that only harrowing is required in spring. 
Besides its generally recognized advantages, autumn ploughing is spedally 
valuable for moor cultivation, as it gives full opportunity for the frost to 
exert its loosening and opening action on the insufficiently decomposed 
peat. In this way the teams are spared a great deal of work and the soil 
soon takes on a fine tilth, so that the main condition necessary for thriving 
crops is fulfilled. Only on thoroughly tilled soil, suffidently decomposed 
and loosened, will drains run evenly, and the same conditions are neces¬ 
sary for even germination of seeds and regular development of the young 
plants. The importance of this in growing fodder crops—^the most valuable 
form of utilization of moorland — is obvious. Only with thorough tillage and 
a finely decomposed surface is it possible to get an even dosed grass-cover¬ 
ing; but when this is obtained, the meadow gives yields generally far exceed¬ 
ing those of the best artifidal grassland on mineral soils and has the parti¬ 
cularly valuable property of keeping up its production even during long 
periods of drought, thanks to the weU-r^ulated supply of moisture on pro¬ 
perly drained moorland. 

Owing to the heavy and generally regular rainfall in the Alps, the first 
operation for the redamation of a moor is drainage, and this must be 
carried out with the greatest care. At the same time, the conditions are more 
favourable here than in less rainy districts, in that the consequences of 
excessive draining are generally not so much to be feared, since the rains and 
heavy dews always provide suffident moisture for the soil. Excessive draining 
should, however, be avoided, as it is ultimatdy detrimental and is insepar¬ 
able from heavy expenses, which unnecessarily burden the improvement 
accounts. Drainage should therefore be restricted according to local require¬ 
ments ; in particular, where artifidal meadows and pastures are to be 
formed excessive drainage should be guarded against; in general the leading 
prindple holds good that moor soils should be more thoroughly drained for 
arable crops tha n for artificial meadows, and pasture also requires more 
drainage than meadow to prevent poaching by the cattle grazing it. 

The important question whether open drains or tile drains are to be 
preferred for moorland has been settled in principle in favour of the latter. 
In these rainy regions, where the drains must be dose together, the 
laying out of a system with only open drains would mean such a cutting 
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up of the land that the advantage of tile drains is clearly evident on purely 
practical grounds. Open drains iso need continual inspection, and keeping 
them in proper condition involves expenses which are not required for tile 
drains; the cost of making bridges and the loss of cultivable surface are 
also to be set against open drains. Further, with open drains pastures can 
only be arranged by the use of special devices (fences, etc.) for the protection 
of the ditches from the cattle. Lastly tile drains generally give a more elE- 
dent drainage than open ones. As soon as frost sets in on the moor soil, and 
of course also in the open drains, layers of ice form on the sides and bottoms 
and stop the running of the drain ; in spring no water can run off till these 
ice layers are melted, which is often quite late after severe winters, owing 
to the low heat-conducting power of peat. Tile drains, if laid deep enough, 
carry off the ground-water even in winter, and so allow the soil to warm up 
from below; consequently tile-drained fidds are generally free from snow and 
dry and ready for working earlier, and for all these reasons are two or three 
weeks alread of those drained only by open ditches. All these considera¬ 
tions are in favour of the wide-spread adoption of tile drainage; open 
drains have the one advantage of suppl3dng plenty of material for levelling, 
which would otherwise have to be obtained by making diggings on purpose. 
In the rather frequent cases in which levelling of the land to be redained 
is necessary, the matter can be dealt with by a combined system of open 
ditches for the mains and tiles for the minor drains. The collecting ditches 
into which the minors empty should then be arranged regularly, and if pos¬ 
sible parallel to one another; they may be as much as 200 yds. apart, 
and in this way allow of pastures being laid out, as only the main ditches 
need fencing to keep the banks from being troddendown by stock. 

One of the numerous differences between fens and moors is that the 
former are mostly rich in lime and decompose quickly after drainage, with 
its consequent aeration, and r^tlar working, while the moors with their 
low lime-content only slowly take on the crumb structure. The decompo¬ 
sition of moor-peat is greatly helped by a single dressing of lime as quicklime, 
marl or carbonate of lime, provided the lime material is thoroughly mixed 
with the cultivable soiL Under North German conditions a sufficient 
liming has been shown to be 1800 lbs. of quickline, or its equivalent in 
marl, for arable land, and 2700 to 3600 lbs. for grassland per acre of moor; 
heavier dressings generally do damage to the crops. In the Alps and also 
in Bavaria, whose moors and climate have much in common with those of 
the Alpine districts, it has been found that though such dressings can 
be applied without harmful results, the same effect is produced by smaller 
amounts, about half, always provided the soil is very thoroughly worked. 
It would take us too far from our subject to discuss the causes of this phe¬ 
nomenon in detail; but it seems to be attributable to the higher summer 
temperatures, and perhaps also to the severity of the winters, which 
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encourage and hasten the chemical and physical processess leading to the 
decomposition and reduction to earth of the moor-peat (i). 

In North-West German3' good results have been obtained, especially 
on large areas of true moor, by inoculation with nodule bacteria, which 
allow of nitrogen-assimilation on the part of Leguminosae; this method was 
introduced there by Saalfdd. Without such inoculation, which is generally 
carried out by spreading soil containing the bacteria, the growimg of legu¬ 
minous crops is not practicable except by addition of sufficient quanti¬ 
ties of nitrogenous manure The conditions are different on the moors of 
our Alpine districts: here the nodules form well without any inoculation, 
so that artificial introduction of the nodule organisms is superfluous. This 
is attributable to the small extent of the individual moors in our country; 
those of over 250 acres are hy no means common and belong to the larger 
estates. As the}" are mostly surrounded by cultivated mineral soils it is 
evident that soil inoculation will have no special effects, as it is already car¬ 
ried out regularly by the wind. It succeeds in spreading particles of soil 
laden with nodule organisms evenly over comparatively small areas, but 
does not extend its action to the extensive tracts of moor in North-West 
Germany, so that there soil inoculation will continue to play an important 
part, at any rate as long as the bulk of this moorland remains unreclaimed. 

In spite of the small extent of most of the Austrian moors, particularly 
those of the Alpine districts, moor cultivation is of great importance for the 
districts concerned. From the official moor-statistics (2) drawn up by the 
Moor Section of the Vienna Experiment Station, it appears that the moor 
property on crown land in Lower and Upper Austria, Salzburg, Styria, Carin- 
thia, Camiola, the Tyrol and the Vorarlberg comprises some 81 500 acres; 
this does not include the very abundant grass moors (a sauren Wiesen **), 
which are to be reckoned as moors in course of formation and require 
similar treatment for reclamation, though they do not supply utilizable 
peat. The average yield of good artificial meadows on moor soil may, 
according to all experience, be set down at 56 cwt. of first-dass hay per acre; 
but it frequently reaches much higher figures, especially on fens, even 80 
cwt. or more. The redamation of the Austrian Alpine moors would thus 
mean a very important increase in the production of first-dass fodder, and 
consequently in the number of cattle kept — and this without considering 
the increas^ value of the land. Thus, while moor in its original condition 
gives practically no 3deld, it can be permanently improved with normally 
small expenditure, and the moor soil then forms the best and kindliest 
cultivated soil we possess. 


(i) For further information, especial on the draining, cultivation, manuring, etc., 
of moors, see: Bersch, Handbuch der Moorkultur, 2d. edition. — Vienna, Wilhelm 
Frick, 1912. 

{3) “Nachweis der Moore in Niederdstcrreich, Oberosterreich, Steiermark, Kamthen, 
Krain, Tirol und Mahren,,. Prepared by the Imperial and Royal Bacperiment Station for 
Agricultural Chemistry of Vienna, by order of the Ministry of Agriculture. Publishad, 
under instruction, by WUhelm Frick 1911 
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The conditions in Austria are such that the moor-farmer — at any rate 
in the Alpine districts — can rarely bear the whole expense of the improve¬ 
ments, as he lacks not only the confidence and the practical experience 
necessary but also the means. The confidence of the farmer is first gained 
by courses of instruction and lectures, and by the establishment of model 
moor-meadows ; the p ans for the improvement are then drawn up at the 
expense of the Central or Local Government, and the authority in question 
provides substantial assistance, generally amounting to 60 per cent, of the 
total expenses, to the Drainage and Moor Cultivation Cooperative Society 
(i) ; finally, further support is given in the shape of implements for working 
the moor soil, artificial manures and grass-seeds. In this way it has been pos¬ 
sible in many places to convert almost wholly unproductive moors into first- 
dass artificial meadows, and thus to encourage cattle breeding and at the 
same time to furnish examples of the advantages of cooperation in this direc¬ 
tion. 

The cooperative production of peatmoss litter is also encouraged by 
the Government, by the provision of machines for its preparation. Moors 
which were formerly left idle, or at most formed pasture of the poorest qual¬ 
ity, now enjoy the appreciation which is their due, and this finds expression 
in the increase of prices of moorland. 

Whilst, as far as climate allows, almost any moor can be used as^arable 
land, yet the production of fodder is the most profitable use to which” moor¬ 
land can be put, and this type of farming gives as good results in Austria, 
and particularly in the Austrian Alps, as dsewhere. 


Experimental Results obtained of Recent Years by the Section 
of Agricultural Chemistry of the Central Agricultural Experi¬ 
ment Station of Stockholm 

by 

H. G. SdDERBAXJM, 

Chief of rhe SecUon. 


I. — Nitrogenous manures. 

I. Experiments with new nitrogenous manures or substances proposed as 
such: cyanamide, nitrate of lime, dicyandiamide, cyandiamidine, - Both wheat 
and rye have proved much more sensitive to cyanamide than oats. An ad¬ 
dition of 0.75 gram of nitrogen, under the form of cyanamide, per pot con¬ 
taining 26 kg. (57.2 lbs.) of earth, which did not cause the slightest harm 
to oats, acted so unfavourably upon wheat and rye, — even when applied 


(i) See also: ** Moorkiiltur tmd Torfverwertung atif genossenscbaftlicheii Onuadlagc 
m Oesterrdch,, by Ur, WtLSBiM Bersch, m Jahrbush der Mooihtmde, Year i, 1912. 
Hanover, M. and A. Schaper, 1913. 
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a week before sowing, — that the majority of the plants died within four 
weeks. Only after sowing again did the plants develop quite normally. 

As for the increased yield in grain, cyanamide gave mth. wheat 68.2 
to 80.2, and with oats 30.8 to 64.1 per cent of the effect of nitrate of soda. 
For the total yield the corresponding figures for wheat were 61,8 to 68.4 
and for rye 44.8 to 66.5 per cent. 

With oats the action of cyanamide was much nearer that of nitrate of 
soda. The observed relative increases of yidd were, considering the in¬ 
crease due to nitrate of soda to be == 100, for grain : 98.2 to 99.1, and for 
the whole crop 91.6 to 93.9. 

With cyanamide manuring the nitrogen content of the straw was al¬ 
ways greater than with any other form of nitrogen. 

Nitrate of lime in its effects on rye and oats stood on a level with ni¬ 
trate of soda ; on wheat, on the contrary-, especially for the 3deld of grain, 
it proved decided!}’’ inferior. 

Dicyandiamide caused unmistakeable signs of poisoning in oats and 
their yidd was inferior to that of the lot without nitrogen. The applica- 
cation of dicyandiamidine under the forms of sulphate or phosphate also 
caused the plants to be sickly and to devdop very scantily. 

2. — Experiments with sulphate of ammonia, — The plants experimen¬ 
ted upon were oats, barley, wheat, rye, carrots and potatoes. The sulphate 
of ammonia had throughout very good effects on oats, and especially so 
when the phosphoric add was given under the form of bone meal or basic 
slag. If the action of nitrate of soda be taken as 100, that of sulphate of 
ammonia ranged from go.8 to 193.8. The variations in favour of ammonia 
were thus as a rule much greater than those observed with nitrate of soda. 
As for barley, a mixture of nitrate of soda and sulphate of ammonia in 
equivalent quantities gave somewhat better results than nitrate alone. 
As exdusive source of nitrogen, ammonia gave much worse results. With 
rye, ammonia was somewhat superior to nitrate, while with wheat the 
reverse was the case. Carrots and potatoes on the whole profited equally 
by either nitrogenous manure. 

3. Top dressings with cyanamide alone or in C 07 ij unction with nitrate of 
lime, — Experiments with oats in which, besides cyanamide, the following 
manures were applied and their effect as somces of nitrogen compared with 
each other: nitrate of soda, nitrate of lime, and mixtures of cyanamide and 
nitrate of lime in the proportions of i: i (A) and 2 : i (B). AU of these 
manures were given in one set of experiments eight da3"s before sowing, and 
in another as top dressings after the plants had appeared. 

a) Nitrogenous manures applied before sowing. 

Nitrate of lime proved equal to nitrate of soda. Also the effect of cyan¬ 
amide was quite good and on the grain yield was even slightly better than 
nitrate of soda. The mixtures of cyanamide and nitrate of lime gave higher 
yields than either of the two by itself. Mixture B was the best. Even 
when double doses of nitrogen were given no ill effects caused by cyan¬ 
amide were observed. 
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V) Nitrogenous manures used as top dressings. 

The effect of both nitrates, and especially that of soda, is notably in¬ 
creased when they are used as top dressings, on the contrary all the mixtures 
containing cyanamide proved injurious when given in this way; in some cases 
the plants experimented upon 'pvere enfeebled and in others they were com¬ 
pletely destroyed Consequently cyanamide gave lower yields than the lots 
without nitrogen. 

4. Experiments with so-called basic niiroie of lime and granulated 
cyanamide on oats, — The effect of the above manures was compared with 
that of nitrate of soda and of sulphate of ammonia. When the nitrogen¬ 
ous manures were mixed with the soil in single doses, basic nitrate of lime 
gave the best result, while in double doses sulphate of ammonia was super¬ 
ior. In the first case the differences were so slight that the effects of ni¬ 
trate of lime may be considered approximately equal to those of nitrate 
of soda and of sulphate of ammonia. The action of the “ granulated 
cyanamide was somewhat inferior. As in the preceding experiment, cyan¬ 
amide as a top dressing caused either the death of the plants or a temporary 
weakening, 

5. Comparative manwring experiments with mtraie and ammonia on 
turnips. — It was found that ammoniacal nitrogen was on the average more 
favourable than nitric nitrogen. If the increase of fresh roots obtained 
by nitrate of soda be set equal to 100, the corresponding increase caused 
by sulphate of ammonia was 145,4. The weights of the dry matter in the 
crops stood as 100 : 126.7. results tally with those obtained in pre¬ 
vious fidd experiments. 


II. Phosphatic J^Iantjres. 

I. On the after-effects of some phosphates, — The following series of experi¬ 
ments, which extended over five years, were carried out on pots containing 
25 (55 it)s.) of sandy soil, with the object of determining the relative 

manurial values of superphosphate, precipitated dicalcium phosphate, pre¬ 
cipitated tricalcium phosphate and steamed bone flour. The plants em¬ 
ployed were oats and barley. The experiments show that the total effect 
of the manures during the five years is superior in the case of the lighter 
soluble phosphates. The effect of the dicalcium phosphate was about equal 
to that of the superphosphate. Both of them were decidedly superior to 
that of the less soluble phosphates (bone flour and tricalcium phosphate) 
and this also in those cases in which (as with bone flour) the results during 
the first year had been equal or nearly equal to those obtained with 
superphossphate. 

The effects of superphosphate and of dicalcium phosphate during the 
whole five years were not, in the main, influenced by the addition of calcium 
carbonate, while on the contrary the effects of bone flour and of tricalcium 
phosphate were much reduced and finally completely obliterated by cal- 
duin carbonate. The partial substitution of nitrate of soda by sulphate 
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of ammonia has almost always slightly increased the utilization by the plants 
of the less soluble phosphates. 

The results of the experiments are in opposition to the frequently advo¬ 
cated opinion that the lower direct effect of the less soluble phosphates 
is compensated by their abundant after-effects. 

2. On five manurial value of some phosphates. — The following phos¬ 
phates were experimented upon: a) Tunisian phosphates; h) precipitated 
bone phosphate; c) electrol3i:ically precipitated dicalcium phosphate 
(so-called “ Palmaer phosphateobtained partl3' by rapid and partly 
b3' slow precipitation; d) artificial phosphate of iron, FePO , and e) 
so-called Bernard phosphate*', said to be prepared by calcination of 
low' grade crude phosphates. The experiments were carried out with 
oats in pots containing 26 kg, (about 57 lbs.) of sandy soil. 

If the increase of crop due to superphosphate is taken as equal to 100, 
the effect of Tunisian phosphate w^as 22.2, while that of precipitated 
bone phosphate was betw’een 111.2 and 116.6. The slowty precipitated 
dicalcium phosphate had a somewhat less favourable action than that of 
the normally obtained one. The increase of afield due to the phosphate 
of iron was about one-fifth of that due to superphosphate. Tastty the Ber¬ 
nard phosphate show'ed no effect at all. 

3. Experiments with nitrophosphate {‘* Kiirat phosphat ’*). The so-called 
Xitrat-phosphat ** is produced hy the Norwegian H3"dro-dectric Nitrogen 

Co, by treating crude phosphates with nitric acid. The manure that was 
examined contained 30 per cent, lime, 30,5 per cent, phosphoric acid 
and 3.6 per cent, nitrogen. It was thus in the main a dicalcium phosphate. 
As experimental plant, oats were used. The manurial value of superphos¬ 
phate being 100 that of the nitrophosphate was between 100 and 107.9. 
The action of the phosphoric acid in this manure was thus very nearly the 
same as that in superphosphate. 

Ill — Various other Experiments. 

1. Manurial value of so-called nitro-ammonia-lime Xitrammonkalk''). 
Exhaustive experiments showed that nitro-ammonia-lime, a manure pro¬ 
duced by the action of quicklime on sewage sludge, owes its favourable 
action chiefly to the Hme it contains and onl3" to a very small extent to its 
insignificant content of real plant foods. 

2. On the manurial effect of common salt. — The experiments in this 
connection were carried out with oats, which were grown on a poor sandy 
soil not specially deficient in potash. Nitrogen was given as nitrate of soda 
and sulphate or chloride of ammonia, and each of these nitrogeneus manures 
was given with and without a quantit3" of common salt (3.1 gram per pot) 
corresponding in sodium content to the nitrate of soda. 

From the investigation it resulted that the addition of common salt 
caused a considerable increase in the 3ield in those cases in which nitrogen 
had been given as nitrate of soda or as sulphate of ammonia, but not under 
the form of ammonium chloTide+ sodium chloride. No injury due to manur- 
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ing with common salt was observed. The results of the experiment justify 
the conclusion that, at least in the present cases in which more than suffi¬ 
cient quantities of potash and phosphoric acid were already present in the 
manure, and the water requirements of the plants were met by watering, the 
increase of yield obtained by the addition of common salt is due to the 
direct manurial effect of the sodium chloride, and especially of its chlorine 
content, which further agrees with the fact that the soil on which the experi¬ 
ment was carried out was rather poor in this element. 

2. Experiments with radio-active manures. — A so-called '' radio-active 
catal3rtic manure was also tested as to its manurial value. The substance, 
which consisted chiefly of a silicate of potash and alumina, was given in 
doses of o.i, 0.5, i.o and 5.0 grams per pot. In all cases sufficient quanti¬ 
ties of nitrogen, phosphoric acid and potash were given. The result obtained 
with oats on sandy soil was that the substance in question was completely 
harmless, but did not seem to promote the growth of the plants to any 
appreciable extent. Only with the large dose of 5 grams per pot was a 
small increase of crop obtained, and this barely beyond the limits of error. 

4, — Growth of plants in granite meal. — In this series of experiments 
each pot contained 26 kg. (57 lbs.) of a powdered Swedish so-calledStock¬ 
holm granite, the particles being of less than 3 mm. diameter. The experi¬ 
ments were conducted on the following plan: 

a) Without manure. 

h) Phosphoric acid + potash + lime (without nitrogen). 

c) Nitrogen -f* potash + lime (without phosphoric acid). 

d) Nitrogen + phosphoric acid -j- lime (without potash). 

e) Nitrogen -f phosphoric acid + potash (without lime). 

/) Complete manure. 

Of each combination three parallel pots were prepared. For the ob¬ 
ject of comparison there were also three pots with common earth taken 
from a field to which complete manure was added. Oats were used in the 
experiment. 

It appeared from the experiment that the granite when completdy 
manured or manured only with nitrogen and phosphoric acid gave yields as 
abundant as those from the completely manured field soil, and consequently 
able not only to satisfy the lime requirements of the plants experimented 
upon, but also their needs of potash. On the other hand, as was to be expec¬ 
ted, this powdered granite had no effect as a nitrogenous manure and only 
a very slight one for phosphoric add. 

Recent investigations make it seem probable that the great effect 
of granite as a potash manure is prindpall^’’ due to its mica content. 
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The Present Conditions of Forestry in 'taly 

bv 

Prof. lyODOVico PicciOLi, 

Forest Inspector a* Ca^inzaro ^Calabria). 


In order to give an idea of the condition of our forest wealth and of the 
difficulties which are encountered in framing a single code of forest legis¬ 
lation without prejudice to the interests and customs of the population, 
it is sufficient to review rapidly the uncertain and desultory evolution 
of the laws in their h5^draulic, economic, hygienic and pastoral aspects. 

Between i860 and 1877 every region of Italy had its own forest laws. 
In what had been the kingdom of Naples on the mainland, the law of Fran¬ 
cis I of August 21,1826, which was extended to Sicily by the decree of March 
26,1827, was still in vigour. It was perhaps wiser than the others and it 
might have been extended to the whole peninsula with advantage to the 
forest economics of the country. In Tuscany, after the edict of Peter Leo¬ 
pold of October 24, 1780, the greatest liberty prevailed. Piedmont obeyed 
the letters patent of Charles Albert, dated December i, 1833, and January 
28,1834, and Sardinia those of September 14,1844, and the decree of Victor 
Emanud II of November 4,1851, which was later extended to the Marches 
and Umbria. In Venetia and in Lombardy the decree of Eugene Napo¬ 
leon of May 27, 1811, was still in force. 

The Hon. Majorana Calatabiano attempted to remedy this want of 
uniformity in the legislation by means of the law of June 20, 1877, which 
is still fundamental in Italy It is very liberal, being based on the opinion 
that in order to promote forestry" free competition is more advantageous 
than monopolies and servitudes, and that when the demand is greater than 
the supply there would be no lack of landowners who would be induced 
by the prospect of profit to grow timber. In this law liberty is thus the 
nde and servitixde the exception, the latter being limited to those cases 
bearing upon watercourses, upon the protection of the land against ero¬ 
sion, etc., and upon public h^th, but without any consideration of eco¬ 
nomic, climatic or aesthetic factors. There was no pro\’ision for render¬ 
ing reafforestation compulsory. 

This law ushered in a great destruction of forests, Vliilst the area of 
forests under the surveillance of the administration was 12 463 543 acres 
on January 1,1877, reduced to 7 402 395 acres on June 30, 1879, 

and by successive freeing from servitudes to 7 231 130 acres on Janu¬ 
ary I, 1900. 

Too much trust was placed in the good effects of liberty and not enough 
consideration was given to the often imperious motives which induce land- 
owners to fdl thdbr forests and to the difficulty of finding people willing 
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to embark their capital in afforestation schemes trusting to the market con¬ 
ditions of a century later. Subsequent events proved that only a portion of 
these woods was destroyed with the object of transforming the soil they 
occupied into fields, meadows and vineyards, thus increasing the wealth of 
the country. The greater part of the forests were ruined by the excessive 
fellings to which the owners were driven by their straitened financial position 
and by the demands of the market. Concomitant causes were also the hap¬ 
hazard grazing and the primitive manner in which farming was carried 
out upon the cleared lands; usually after a few years they were abandoned 
to the action of the water, which leached them out and carried away the 
vegetable soil which had accumulated in the course of centuries. 

It is believed that upwards of one-third of the forests freed from ser¬ 
vitudes have already been ruined, and that another third is deteriorating 
so that before long it also will disappear. Some instances taken from offi¬ 
cial publications will give an idea of this work of destruction: In the Sila 
(Calabria) 77 341 acres of land freed from forest servitude were broken up and 
sown to rye, flax and potatoes, the timber being burnt on the spot as it could not 
be sold. In the province of Sassari (Sardinia), 407 550 acres of high forest and 
coppice were freed from forest servitude and the owners were left abso¬ 
lutely free to do what they liked with them. They paid no attention to either 
the preservation or the regeneration of the forests, because after the trees 
were felled, the unrestricted destructive grazing of all kinds of animals was 
allowed. 

That the measures concerning the freeing of forest servitudes were 
very injurious and that the list of such abrogations were hastily drawn up, 
besides being full of errors and not sufficiently controlled, is proved by the 
fact that in many cases it has been found necessary to propose the reimpo¬ 
sition of the servitude, and that in general, and especially along the Apen¬ 
nines and in Sardinia, many of the freed belts have become bare stony slopes, 
rocky precipices or steep day banks burnt up by the sun, which seem to 
baffle every attempt to render them fertile or clothe them with forests 
by economical methods. Liebig used to say that a population that allows 
the fertilizing substances of its land to be carried into the sea during a cen¬ 
tury will be obliged to followthem and to emigrate, and Victor Hugo wrote: 
**C*est la substance mime du peuple qu'emporte, id goutte d goutte, Id d flcts, 
le miserable vomissement de nos fleuves dans la mer'\ This indeed has hap¬ 
pened on the dopes of the Southern Apennines, where a part of the mis¬ 
chief is no doubt due to geological causes beyond the control of man; but 
by far the greater part of it is the effect of the wastefulness and neglect 
of man, who has paid no heed to the equilibrium of forces in nature and 
has not considered the far-reaching effects of his act. 

There were not wanting sdentists and parliamentary men who attemp¬ 
ted to stay this continued work of destruction. But failure attended every 
effort to introduce a real forest law providing for the conservation and im¬ 
provement of existing forests, for the afforestation and putting to grass 
of those lands that cannot be kept permanently under more profitable crops, 
for the extension of wooded pastures, for the conciliation of sylviculture with 
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animal husbandry to the advantage of the inhabitants of the mountains, 
and lastly for means of prohibiting large landowners n^lectful of their 
social duties from letting immense tracts of land go to ruin.. 

The Taw of Llarch i,i888, on reafforestation, of which the Regulations 
for its application were not even published, had such meagre results, that 
it could be considered a dead letter. 

From the official statistics it appears that between 1867 and December 
31, 1904, the area reafforested at the expense of the Government or with 
its assistance amounted to 129 302 acres, ^ith an outlay of £131 885. Thus 
in 38 years the area reafforested is 27 times smaller than that freed from ser¬ 
vitude in the second half-year of 1877. seemed as if an adverse destiny 
weighed on Italian forests, and even after some disastrous inundations the 
remonstrances in the Chamber of Deputies failed to obtain a satisfactory 
solution of the forest question. 

Guido Baccelli, who in spite of the ridicule of his adversaries had foun¬ 
ded experimental school gardens and instituted Arbor Day, has the merit 
of having succeeded in putting through the first Bill (that of December 29, 
1901) affirming the aesthetic importance of forests; this further set aside 
as health resorts the celebrated forests of Vallombrosa, Camaldoli and Bosco- 
lungo in the Tuscan Apennine, the Cansiglio forest in the province of Bel- 
luno and the Ficuzza forest in the province of Palermo. Baccelli also had 
the courage to present a Bill on April 26, 1902, subjecting to servitude 
every wood in the kingdom whatever its position ; but this was, doomed 
to failtire, and after having been approved by the Senate it was buried 
in the offices of the Chamber, notwithstanding that it contained the 
germs of that new feeling for forests which was so soon to bear fruit and to 
usher in the period of the restoration of woods. Thus on June 26 the mea¬ 
sures for the protection of forests in the Sde catchment basin were approved. 
This step, for the first time in Italian legislation, affirmed the principle 
admitted by the Romans that forests supply the sources of rivers and 
r^ulate their course. 

On March 31,1904, the law on Basilicata came into force; in imposing 
the forest servitude, this recognises, besides the interests of the hydrau¬ 
lic and hygienic conditions, the economic factor also. It provides for exemp¬ 
tion from land tax in favour of those who reafforest, and grants them prizes, 
and it authorizes the outlay of £856 400 for the regularization of the water¬ 
courses in the plain and in the mountains, including the work of reaffor¬ 
estation and of strengthening the slopes. 

The law of June 23, 1906, on Calabria confirms the exemptions from 
land tax and the giving of prizes in favour of those who reafforest, and votes 
£935 700 regularization of the watercourses in the plain and in the 

mountains, £352 000 for drainage, and £137 400 for consolidating slopes 
that threaten inhabited centres with landslips. 

^ On July 19 of the same year the law on Vesuvius was passed; it author¬ 
izes the outlay of £234 000 to repair the damage caused by the eruption 
and by the subsequent downpours, and to provide for the regularization 
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of the watercourses and woods, besides a further £80 000 for the same regu¬ 
larization on the southern slopes of Vesuvius. 

On May 5, 1907, the law on the Water Board for the provinces of Ve- 
netia and of Mantua was passed. This provides one administrative office 
for the control of the public waters in the provinces of Venice, Padua, Tre¬ 
viso, Vicenza, Verona, Rovigo, Udine, Belluno and in that portion of the 
province of Mantua lying between the Po and the Mincio ; this law is the 
beginning of a wise decentralization in the management of waters and forests. 

On November 10, 1907, the measures for Sardinia were approved, and 
on April 5,1908, a sum of £8 000 was voted to assist the work of improving 
the pastures, preference being given to those belonging to communes and 
associations. 

On June 2, 1910, Luzzatti’s law was passed for the constitution of a 
vast State forest domain and for the protection and encouragement of 
sylviculture, and on December 22 of the same year another law on the works 
to be carried ont on the waters and forests of mountain basins was approved. 
It allows the outlay of £ 198 000 in the first five years and £ 793 000 in the 
next fifteen years. On July 13,1911, another law on mountain basins, 
water control and drainage was approved. 

The last statistics published {on December 31,1907) refer to the 
forests subject to forest servitude. The figures are report^ in the agricul¬ 
tural land book (catasto) of 1910, together with the area of woods not sub¬ 
ject to forest servitude; these (including chestnut woods) are given in the 
following table: 


i 

i 

® Under forest 

servitude 

E^ee item 

servitude 

Total 


acrrs 

acres 

acres 

forest. 

3 840 850 

I 449 186 

5 290 036 

Coppice.. 

3 512 340 

2 470 000 

1 

5 982 340 


The total wooded area from 1870 to 1910 was as follows: 


lu 1S70, 
according 
to Maestri 

acres 

12 430 624 


In X894, 
according to 
the Annuarto 
Siatisitco 

acres 

II 132 854 


Tn rgo2, 
according 
to StringUer 

acres 

o 666 943 


In Z910, 
according 
the agricultural 
land register 

acres 

II 277396 


The above figure for 1910 is 17.03 per cent, of the area of the country. 
The values of the imports and exports of forest produce and of forest 
industry during the last eleven years have been as follows : 
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Year 


1900 . , 

1901 . , . 

1902 . 

1903 • . . . 

1904 . . . . 

1905 • ' • 

1906 . , , 

19^7 • 

1908 . 

I 9'^9 . . . . 

1910 . , 


Imports , Exports 


£ ' 

£ 

2 455 342 

387 613 

2 557 237 ' 

412 301 

2 565 -194 1 

439 561 

2718190 ' 

472 271 

2 072 481 1 

409650 

2 202 599 

300 252 

3 983 540 

284 704 

4 734 132 

287 ^40 

5 474 484 

319 239 

9 355 083 

237 205 

6 300 728 

267 013 


There are no precise data as to the yearly production of timber, but an 
approximation is given by the following table based on the calculation that 
an acre of high forest yidds 36 cub. ft. of wood, an acre of coppice 43 cub, 
ft., and the 29 million acres of fields, wooded pastures, brushwood and 
hedges yield 7 cub. ft. per '.ere. 

Piod cf on of timber, in cub. ft. 


Prom high forest 


From coppice From tlie fields Total 


189 097 566 


256613000 212 000 000 657700000 


The insufficiency of normal production has been hitherto met by 
excessive fdling, which has encroached upon the capital of timber, and 
by importation, which increases to an alarming extent. 

The law on the forest domain has considered the difficult problem of 
the restoration of forests with great breadth of view and has attempted 
to remedy the fundamental defect of the present servitude, which on the bare 
lands ends by causing much harm. It is injurious inasmuch as it forbids 
the br eakin g up of the land to convert it into fields and meadows, which 
would often protect the soil exposed to the erosion and washing away by 
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torrential rains: further, as it is not connected with the positive duty of 
reafforesting and of consolidating slopes liable to landslides, it is an encour¬ 
agement to inertia. The law on the forest domain considers the problem 
from the standpoint of public utility, not only as connected with the hydrau¬ 
lic, hygienic and economic aspects, but also with the aesthetic and histor¬ 
ic^ ones. Due attention is also paid to those forests which provide the 
only work available to the inhabitants of mountain communes. But it 
was not enough to provide for the defence of the soil by the improvement 
of the watercourses and of the forests; it as also necessary to increase our 
forest domain, by creating large extents of forest sufficient to meet the future 
penuT}" of timber from which our country will certainly suffer. Thus 
betimes the administration will purchase bare lands suitable to profitable 
afforestation and badl}^ managed woods, taking the place of private ownership 
which can ill afford to wait a long time for the returns. The admini¬ 
stration will also exert the necessary persuasion on corporations and pri¬ 
vate owners by setting an example of good management and will also as¬ 
sist them by means of active propaganda, advice, technical direction, prizes 
and exemptions from taxation calculated to render forestry in the moun¬ 
tains more profitable and consequently preferable to other forms of exploi¬ 
tation. The forest officials should become the natural protectors and advisors 
of those engaged in forest industries; the}” must make a radical change 
in their tactics, which can no longer consist in perpetually threatening penal¬ 
ties against the destroyers of forests, as this sj^^stem has proved ineffectual 
for the maintenance of existing forests. 

For the execution of this vast programme, which includes also the re¬ 
form of education in forestry, considerable sums have been voted ; for the 
first five years (Jul3" i, 1910, to June 30, 1915) these will vary between 
£ 1150 000 and £ i 300 000 according to the eventual surplus in the general 
budget of the State. 

After the first trial five years, and considering the results obtained 
during that time, the future yeBxly vote will be established. A rather opti¬ 
mistic estimate compiled in 1910 by the Central Inspectorship of Forests 
for the General Budget Committee, suggested the possibility for the State 
of ensuring by means of an outlay’* of £ 6 185 000 to be spent in 25 years 
a forest domain which in its sevent^^-fifth year would be worth almost 60 
millions. 

Other provisions, apparently less important, but of great practical 
value for those who know the useful conservatism and the injurious passive 
resistance of bureaucracy, are those concerning the establishment of a 
purel}" technical general direction relatively independent, distinct from 
the water, drainage, domain, and easement services and from territorial 
divisions, and resembling the Water Board of Venice and the chief inspec 
tion offices of the civil engineering sendee. 

This law, the result of much study, has a dear msion of the best way 
of attaining its object, and is the greatest parlimentary achievement in 
forest matters since the union of the kingdom. 
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Forest legidation has progressed considerably since 1902, and almost 
every year it has been increased by a new law. Now, rather than by the 
enactment of new laws which would risk plunging us into the same 
chaos that existed before 1877 and keeping us in the midst of proposals 
instead of fa ts, it would be desiderable to solve the forest question by 
means of the existing laws, applying them firmly and perseveringly. If 
there is one measure necessary to restore to the mountains their wealth 
of water and forests, it is the tranquil constancy of direction which will 
enable the owners of forests to proceed quietly and continuosly in their 
work like nature herself. 
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The Selection System in Forest Economy 

by 

AtrotrsT Kttbelka, 

Imperial and Rayal Chief Forest Councillor^ Director of the Forest Experiment Station 
at Maridbrunn near Vienna^ 


The selection system (*' Henterbetrieb ") is the oldest method of forest 
exploitation, for it was practised when the science of forestry was still in 
its infancy ; further it is the system of exploitation which most closely re¬ 
sembles the operations of Nature. 

The literature dealing with the selection-forest {'* Plenterwald *') is 
unusually rich, and there is scarcely any other question connected with for- 
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estry upon which the opinions of experts are more diametrically opposed. 
In the case of such a forest, it is ver>' easy to draw false conclusions from 
unsuitable subj ects or from the results of wrong management. The modern 
forester regards the selection forest with a certain lofty contempt, and thinks 
its existence is onh" justified uhere it affords protection or for forests under 
servitude. 

In Austria at the present time, this system is usually confined to the 
upper limits of the forests and to very steep slopes and small areas under 
servitude which are required to furnish a yearly supply of wood. The 
rotation is, as a rule, fixed at from i-|0 to 160 years, though in exceptional 
cases it is prolonged to 20D years. In this manner, the selection system is 
very often applied to stands of trees all of the same age, and frequently of 
much reduced seed production owing to their advanced age. To convert 
such stands into a selection-forest is no easy matter, and is effected in the 
following way. 

A careftd preparatory felling is carried out for the purpose of removing 
from the stands all diseased trees and some of the unshapely trunks, as well 
as the dead ones. This is succeeded, after some years, by very careful 
thinning 10 per cent, at most of the mass being removed and great atten¬ 
tion being paid to the selection of the trees which are to be felled. These 
thinnings, are repeated at intervals of 5 to 10 years and are carried out by re¬ 
moving groups of trees; due regard must be paid to the light requirements 
of the underwood w^hich has already made its appearance. In case no re¬ 
generation has taken place, recourse must be had to planting. 

A method of selection which entails the removal from the stands of 
the strongest trunks and the leaving of the diseased, unshapdy and 
smothered ones which do not pay for felling, has no effect in promoting 
natural regeneration. The latter does not take place because no prepara¬ 
tions have been made and the area thinned has been kept too dark; on 
the other hand, the damage due to felling and removal are clearly felt. 
The later clearings obtained in the same manner are generally equally 
unsuccessful. These failures, together with the great demands made upon 
the forestry staff, are possibly the cause of the selection system being re¬ 
garded in Germany and Austria as an unsuitable and ineffectual method, and 
of its having fallen into much disuse. 

Stands of the true selection-forest type occur in Austria usually in 
the high mountain districts, the so-called “ Alpwalder ''; owing to want of 
care and to some extent to frequent grazing by cattle, they generally make 
anjrthing but a satisfactory’- impression. 

It is no doubt the condition of these stands which has called forth the 
entirely unsupported statements that selection-forests yield wood of infer¬ 
ior qu^ty because the breadth of the annual rings is too much influenced 
by the continual interchange of close and open stands; further, that such 
forests produce less timber than even-aged forests, because in the former 
the trunks are much shorter, more liable to decay and more branched. 

These assertions cannot be regarded as of universal application, since 
the financial success of a well-managed selection forest does not suffer from 
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short trunks, inferior quality of wood or too great abundance of branches. 
Forest Inspector Schatzle (Germany) has shown, for instance, that in the 
Black Forest of Baden the timber jdeld is 74 per cent. 

The opinion of the well-konwn investigator Dr. Robert Hartig regard¬ 
ing the quality of the timber of selection forests is as follows: The timber of 
these trees is of excellent quality ; in the selection-forest they grow close 
together and in deep shade when young and are gradually given more space. 
Their growth often increases up to 300 years, so that the width of the annual 
rings onl}’ decreases slightly" towards the outside. With increasing growth 
the quality of the wood also improves up to a great age, and thus excel¬ 
lent timber is produced throughoutIn another place he says : The 
most prized product is the fine-ringed timber from closed associations, espe¬ 
cially the wood of stands derived from natural regeneration 

With regard to the deficiency in wood and the branching of trees of the 
selection forest, the Austrian investigator, Josef Wessely, in his work 
“Die dsterreichischen Alpenlander und ihre Forste states as follows: 
“ Growth to old wood is usually astonishingly regular. This is no less the 
case with longitudinal growth, though this is generally relatively greater 
than growth in any other direction, which is clearly due to the struggle to 
reach the light, and occasions a strikingly complete lignification of the stem. 

“ Under these conditions (large number of stems and pressure from 
above and at the sides) the branches are naturally unable to become thick, 
and the stems continue to shed them until they attain a great age; hence 
< f the unwonted cleanness of the trunks. „ 

This remark of the Austrian authority referring to the stands in conife¬ 
rous forests, which perhaps now no longer exist in such an original form, gives 
us material for reflection. We have no right to call the selection system anti¬ 
quated and ineffectual so long as we cannot bring forward comdncing proofs 
the truth of this statement. 

We now come to the principal question, viz, how the growth and tim¬ 
ber yield of a selection-forest compare with those of an even-aged stand growm 
under open conditions. 

Wessely has not yet given us a definite answ'er to this query. He does, 
however, maintain that in a spruce station spruce gives a better and more 
sustained growth in selection forests than in even-aged high forests. 

Nowadays we often meet with the view that the yield of the selection- 
forest is on the whole low, and that great productiveness in the latter is 
only to be obtained in very favourable situations. This statement is incor¬ 
rect. The yid.d of such a forest is certainly low at first, and much time, toge¬ 
ther with skilful management, are required before it can attain its full pro¬ 
ductivity, and before soil and stand reach a condition permitting a large 
quantity' of timber of best quality' to be obtained. 

In a silver fir selection-forest near Rippoldsau in the Black Forest of 
Baden, Prof. Schuhberg measured in 1886 an annual increase of 263 cub. 
ft. per acre. A selection stand covering 250 acres in the parish of Schwappach 
in the Black Forest increased in mass between 1879 ^899 by 249 
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cub. ft. per acre per year ; these are unique performances which have not 
been equalled in even-aged high forests with similar growth conditions. 

I^arge 3?ields have also been recorded in Switzerland, the true home of 
forests of this Dr. Fankhauser showed in 1908, in the '' Schwei zerischen 
Zeitschrift fiir Forstwesen that the selection-forests in that country gave 
an increase of from 143 to 176 cub. ft per acre at elevations of 800 to 
1200 m. {2650 to 4 000 ft. above sea-level). 

From these statistics, of which the accuracy is beyond any doubt, the 
increase in a carefully tended selection forest far exceeds that of an even- 
aged high-forest stand. 

The greater resistance of the former, owing to the stand being composed 
of trees of diSerent ages, is now fairly well knovm. Such a forest suffers 
little from heat and frost, snow and ice, insect and plant enemies. But it 
is otherwise with the injuries due to man. Unrestrained felling, the use of 
twigs for litter, the reckless employment of the forest as a grazing ground, 
have wrought havoc with many selection-forests. What the latter can with¬ 
stand in this direction is shown in a striking manner by the peasants' woods 
of the Austrian Alps. These must eventually succumb to the continuous 
blows of the woodman's axe, and the ceaseless injury caused by grazing 
cattle; but they have resisted these attacks for an extraordinary length of 
time, and quicldy recover, should a favourable chance give them a longer 
respite. 

Thus about ten years ago, a peasants' selection wood in Uower Austria, 
which was in an extremely neglected condition, came into the possession of 
a high-minded lover of woodlands. The new owner at once put a stop to 
the forest's being exploited for timber and litter ; the result was a quite 
incredible increase in growth, and the wood at present affords a charming 
picture. The stand has again become completely closed and trees of all 
ages show luxuriant growth. 

To give another example: the so-called “ Grassgelack " in the Salzkam- 
mer properties, which are burdened, and at times over-burdened, with 
rights of grazing and the collection of twigs for litter, are treated in an 
almost barbarous fashion. The grazing season begins on the first of May 
and the famished cattle fall upon the young tree-shoots because the grass 
has not grown sufficiently to satisfy their hunger. The damage caused 
by felling and timber removal is repeated every ^-ear ; nevertheless, where 
the soil is best the trees are thick and their grow'th is satisfactory ; it is only 
on the very poor dolomitic soil that the stands show gaps and that the growth 
is deficient. What, however, would have happened to these areas if clear 
felling had been adopted.^ 

W'e will now turn to the effect exerted upon the soil by selection forests. 
No doubt now exists that continual protection not only maintains the good 
condition of the soil, but also increases it. The humus layer is especially 
useful, as the weathering of the mineral constituents of the subsoil is 
largely due to its agency. It is only in troughs or basins, where a 
considerable quantity of leaves collect and He, that acid humus, unfavou¬ 
rable to plant growtii, is formed. With the exception of such cases, and 
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leaving out of account heaths and moors, the existence of a thick covering 
of humus cannot be other than advantageoustothegrowthof woody plants. 

The continuous presence of a soil-covering and of the humus layer^are 
certainly of effect in improving the soil. The surest proof of this is given 
by the primaeval forests. In those of Xorth America, which, alas, will 
ail too soon belong to the past,the indigenous species of trees^d dies doiiglask , 
Finns ponderosa, Wellingtonia gigantea, etc) have attained giant dimensions. 
These American species will never reach this size in our ordinary forests, 
though they would grow as large in Austrian primaeval forests as in those 
of America. 

The soil conditions of a carefully tended selection-forest resemble those 
obtaining in a primaeval forest. In the former the soil is continually pro¬ 
tected and covered, and is sheltered from the drying effects of sun and wind; 
the supply of humus increases, the physical and chemical composition of 
the soil gradually improve, the quality of the soil improves, and for this 
very reason the selection-forest is highly productive. 

Now Ftirst (Germany) has stated in his work entitled Plenterwald 
Oder schlagweiser Hochw’ald (1885, p. 28) that the first requisite for suc¬ 
cess with the selection system, or this combined with the compartment 
system, is good damp soil, as only on such can our indigenous trees support 
heavy shading and repair injuries of all kinds. The selection system can¬ 
not be practised in poor, 6 ry situations. 

Assuming this to he correct, we must draw the conclusion that it is 
just in the case of poor soil that we must dispense with the very system 
of cultivation from which we have every right to expect improvement in 
the soil conditions, and are forced to faU back upon the method which ap¬ 
pears the worst both from the forestry’ point of \iew and from that of main¬ 
taining the quality of the soil. i. e. we must choose the clear felling system 
for inferior soil. This assumption should, however, be regarded as quite un¬ 
warranted. For in the Austrian Alps there are many wooded areas which 
after clear felling could not be reafforested, but gradually degenerated into 
“ Karstin spite of every care and attention and great financial sacrifice, 
while neighbouring stands managed according to the selection system, but 
without receiving any special attention, are in a ver\' satisfactory^ condition. 
Central Director Hufnagl has shown in his article Der Plentervsrald, etc. 
which was published in 1893 in the Oesterreichishe Vierteljahrschrift 
fSr Forstwesenthat a selection-forest on rocky^ “ Karst ground with 
scanty soil produces an increase of timber of 93 cub. ft. per acre per year. 

In this connection he says : “ If w'e compare with this annual increase 
of 93 cu. ft., or, what is the same a yudd of 93 cub. ft. of timber per acre per 
year, the figures given in tables showing the product of stands of the same 
size and growing on soil defined as first class, and take Feistmantel’s sixth 
sub-dass of silver firs, we find we have in the 120th year a mass of wood, 
inclusive of faggots, of 9250 cub. ft. and an average increase of 77 cub. ft.; 
if we subtract 25 per cent, from this for faggot wood, there remain 6850 
cub. ft. of timber in the I 30 th year, giving an increase of 57 cub. ft. per acre 
per year. 
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‘'Now a t3?pical spruce trunk in an even-aged stand of 120 years is about 
II inches in diameter, while the selection-forest produces trees from 16 
to 22 inches in diameter, so that the timber is of much greater value 

Hufnagl says further: *‘The selection system, which is pointed out as the 
most extensive method, really represents an individual tree management. 
This is well known to be our most intensive method He concludes his 
obser\^ations with the following words : “ Where different conditions of 
stands already exist these should be retained, no attention being paid to 
this or that prevailing fashion in forestry ; for only extensive local experi¬ 
ence should or can be the foundation of changes in methods of cultiva¬ 
tion. Hours of calculation cannot prove what can be demonstrated in 
one minute by the callipers and the increment borer. 

From the preceding observations we therefore conclude that the selec¬ 
tion forest owes its great powers of increase, not to its favourable position, 
but rather to the careful management of the trees, and the consequent im¬ 
provement of the soil. If we were to make a clear cut of such a forest, the 
reserve treasures of the soil would be dissipated in a few years, either by 
leaching or by the growth of weeds ; the weathering of the mineral sub¬ 
soil would be interrupted, and, under these circumstances, there could be 
no question of reafforestation. 

There is a splendid selection-forest of spruces in the Royal Forest of 
Pana\ eggio (SouthTyrol), which has been described in glowing terms by all 
who have visited it. Wessely describes it as follows:'' The Panaveggio timber 
is renowned for its excellence as far as Verona and Venice. It is distinguished 
by its unusual thickness, its narrow annual rings and freedom from branches, 
as well as by extreme durability. This well-managed selection-forest is an 
almost closed high forest, and onl3’ differs from ordinary old stands of even- 
aged trees in the fact that its trunks are not so equal in diameter and that 
some poles, as well as occasional saplings, occur between the older trees 

In this forest, standing at 1600 to 1800 m. (5000 to 6000 ft.) clear fell- 
ing would be entirely out of place, all the more so that different stand con¬ 
ditions are already in existence, and according to Hufnagl these ought to be 
maintained. 

For our high mountains the s^ection system is of incalculable advantage 
and is often the only possible method. Those who r^ard it as an antiquated 
system excluding all idea of progress have no conception of the difficulties 
attending high mountain forestry. 

In a work published in 1911 and entitled “ Die intensive Bewirtschaf- 
tung der Hochgebirgsforste ” (The Intensive Management of Mountain 
Forests), I have (on page 33) spoken against a too long rotation in the case 
of woods on steep slopes treated according to the selection s^’stem; I main¬ 
tained that the rotation period in such cases should correspond with the 
diortest period necessary for the trees to reach maturity and to acquire 
utilisable dimensions, because in this manner natural r^eneration takes 
place readily and as the trees are not so large as they become when older, 
their removal is easier and damage due to felling can better be avoided. 

In explanation I should here like to mention that I did not wish to 
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sa^-^ aii3i:]ii!ig against the selection-forest, but in making these remarks 
I had in my mind the fact that stands on steep slopes treated according 
to the selection method, are usually composed of trees of the same age and 
are often very old; hence careful management is necessary and proper 
transport arrangements are indispensable. 

We have now reached the most necessary condition for the practice 
of the selection system, viz, the opening up of the several forest districts 
by establishing weH-planned transport stations. 

In m3^ above-mentioned work I said in this connection : ‘'It has been 
shown to be an absolute necessity to open up our high mountain selection 
forests hy means of flumes, timber tracks, etc., which will connect with the 
chief transport stations, and also to make the rotation period as short as 
possible ; onl^" thus shall we obtain a good supply of utilizable timber from 
such forests and ensure natural regeneration 

This condition applies not onl^" to the high mountains, but also to the 
lower mountains and the hiUs, and where it is not fulfilled the careftd 
forestiy required by the selection-forest is not possible. 

Unfortunately”, as a rule the actual circumstances are very different. 
There are no transport stations in the mountain forests treated on the 
selection system. The timber is conveyed to the valley in the most primitive 
manner, usually’' by means of badly” constructed earth slides, often even down 
precipices. In these forest areas, the selection is generally” limited to the 
removal of dead and harmful trees, while in many” instances such stands 
are completely left to themselves. 

In the lower mountains and hills similar conditions, though perhaps 
not quite so unfavourable, prevail. The selection-forest is not r^arded 
as a true commercial forest; it receives scant attention and the provision 
of good, adequate transport stations is considered unnecessary, probably 
from the idea that the yield of such a forest is small in itsdf and does not 
justify even a small outlay” for opening it up. 

With regard to wood transport and its cost, the selection-forest is 
always at a disadvantage when compared with dear feUing, i. e. the expenses 
of transport are under all circumstances header. Even if it is arranged 
that longer intervals, say 20 years, shall be left between each felling, 
so that the supply of wood shall be fairly large, stiU the disadvantage 
remains that the same amount of timber which occupies one acre in 
the dear felling, is scattered over 5 to 10 acres in the sdection-forest. 

Marking trees for felling in the latter is difficult, and takes much 
time. Even with the greatest care, injuries due to felling cannot be 
avoided. 

These are briefly the chief reasons of the objection to the selection 
system. 

In addition, the foresters of the present day, whether in the ser^dce of 
the State or of private individuals, are overwhdbned with secretarial work 
to whidi they devote all their spare time. Too little time thus remains 
for forest management, or the solution of questions of pure forestry-. In 
the Austrian Forest Service marking trees for felling is one of the most 




SEI^ECTION SYSTEM IN FOREST ECONQ:^ 


Icq 5 


important duties of tlie Forest Superintendent. In the instruction of the 
Staff of ^Management of the Imperial Forests and Domains, special stress 
is rightly laid upon this duty. Where the forester is overwhelmed with 
secretarial work it is but natural that he should prefer the system which re¬ 
quires of him the least expenditure of time, and this is dear felling. The 
arrai^ements for management, also, are not favourable to the selection- 
forest. The estimation of the ^deld of the selection-forest presents too great 
difficulties, although owing to the work of Hufnagl, Tichy and other ex¬ 
perts, the methods to be obser\7’ed seem to have been dearly and indubit¬ 
ably set forth. The mass and 3ddd of an even-aged forest are much more 
easily calculated, and as all managers work more or less according to one or 
other scheme, and have usually very large tasks to accomplish, the^" natu¬ 
rally from their point of view prefer those S5''stems of forestry which are 
based on stands of the same age, and certainly by preference on dear felling 
with subsequent artifidal regeneration. Here, no doubt can arise as to the 
mass and increase of the stands, the stand charts give a dear picture of 
the age of the different stands, and estimates of the capability are quickly 
and easily made. 

It is the calculators of net returns who least approve of the selection- 
for^t, because it is absolutely impossible to strain it into mathematical 
figures. Their calculations break down when applied to woods containing 
trees of different ages, but espedally in the case of the selection- forest, 
for factors creep in whose importance cannot be estimated. 

It should therefore cause us no surprise if the selection-forest finds so 
few advocates amongst the foresters of the present day. It is the system 
which makes the greatest demands upon the forester, provides him with dif¬ 
ficult questions to settle and is a complete failure if practised superfidally 
and with insuffident insight. 

But itt spite of all opposition, the introduction or retention of the sdec- 
tion system is undoubtedly to be recommended where it is a question of 
the uninterrupted maintenauce of a high crop, as in the cases of protection 
forests under servitude, small areas supplying forest dwellers with wood, or 
peasants' forests which supply the domestic needs of their owners. 

It is in Switzerland that selection-for^s are most prized; here the im¬ 
portance of this system from the standpoint of rural economy is recognized 
and fully appredated. Quite independently of the important part played 
by the selection system in the case of protection forests, it is the high 
yields of the very well managed selection-forest which have won for it 
enthusiastic supporters, espedally the Forestry Inspector of the Confedera¬ 
tion, Dr. Fankhauser, 

I have mysdf visited some of the Swiss selection-forests, notably those 
in the Canton Graubunden, and was delighted with their beauty and the 
care with which they axe managed. Excellent transport stations also axe 
not wanting ; as a rule these are used for alpine economy, as well as for 
wood transport. 

In this connection we should do well to take Switzerland as our 
model. 
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Results of Drilling Manures in Hungary 

by 

COiOilAX Kbepely, 

Duecto. ot iltc A^iizultvial Academy a: Debrecsen. 


Until recently in Hungary chemical manures were generally spread 
by hand or by machines which distributed them very evenly over the surface 
of the soil; but the experiments made during the last ten years have 
shovrn that in Hungary, especially in the dry regions (first among which 
is the great Alfold plain) articial manures, with the exception of nitrate 
of soda, are more certain in their action if they are applied before sowing 
and at the same time buried to a depth of 5 to 6 inches. 

Consequently, in 1909, w^hen the distributor Record II, made at Uos- 
oncz in Hungary, was adopted for drilling the manures and seeds together, it 
was natural that it should have been looked upon with distrust by farmers 
as being contrary- to their fundamental principles of manuring. For this 
machine deposits the manure and seed together in the same drill, on the 
principle that more fertilising material is readily available to the delicate 
seedlings and promotes their rapid and vigorot^ grow^th. Unlike other 
distributors it does not deposit the manure first and then the seed, but 
possessing only one tube it supplies both at the same time to each coulter 
and is consequent^ of simpler construction and of much easier draught 
than machines w ith separate tubes and coxilters for the seed and manure. 
In fact, except for the weight of the manure box (built on Schloer's system), 
it is not heavier than an ordinary seed drill, a point of considerable prac¬ 
tical importance. Considering tbe following results of experiments, there is 
no reason to believe that manure so applied has any eSect on the germin¬ 
ating power of the seeds, and no doubt remains as to the efficiency of the 
method 

Two great advantages of this method are: that one-half of the quantity 
of manure is enough to secure remunerative results, and the cost of working 
is considerably reduced, as the machine Record II performs at the same time 
the two operations of manuring and seeding. These economies themsdv^ 
are sufficient to rouse the interest of Hungarian farmers, and experiments car¬ 
ried out to determine how far these advantages can be realised are summar¬ 
ised in this artide. They were commenced in 1909 and were carried out on 
land in various parts of Hungary and continued during successive years 
of varied character; the above-mentioned machine was almost es dusively 
used. The results given below have been collected from those published 
in the various agricultural journals of Htmgary. They are divided into 
three groups as follows: 
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1) . Effect of manures in drills compared -with unmanured plots. 

2) . Manure in drills compared with manure broadcaste .. 

3) . Distribution of manures other than superphosphate, particularly 
nitrate of soda and 40 per cent, potash. 

The general poverty of Hungarian soils in phosphoric acid (owing to 
the extended cultivation of cereals) favours a greater response to applica¬ 
tions of superphosphate; though there is frequently a need for nitrogenous 
and potash manures, phosphatic manures are most commonly in use through¬ 
out the country. This fact, along with the introduction of this distribu¬ 
tor has done much in determining the value of drilling manures. 


Experiments with Winter Cereals. 
The results are summarised in Tables I, 11 and HI 

Table L — Wheat . 


Year 

County 

Soil ' 

1 

Quantity of 
superphosphate 
appli^ per acre 

Increase in yield 
over conliol 
plots, per acre 

1 Value of increase 
^ after deducting 
j cost of manure, 
per acre 

in drills 

i 

1 

broad* ! 
castcd 1 

in drills 

broad¬ 

casted 

in drills 

broad¬ 

casted 

1909 10 

Pest, Pozsony 
and Nogiad 
is estates) 

1 lbs. 
day ] 

> 124-139 
humic day | 

lbs. j 

lbs. 

202-744 

lbs. 

£ s d 

a IX 10 
to 

2 16 I 

£ s d 

19x0-11 

Koin^om,Pest 
and Alsdfehdr 
(5 estates) 

.- . j- 

day . . 109-117 

sandy hu¬ 
mus * J 124-139 

i 


434-496 

434-511 

_ ^ 
_ ( 

1 

I 12 I 
' to 
( I 17 6 

— 

19x1-12 

Komdroxn 
and Als6feh€r 
(3 estates) 

day . 

sandy hu-1 
mus . . 

1 

124-139 

1 


234-248 

1 

i 

” i 

0 12 10 

to 

0 14 I 

— 

1911-1^ 

Nogrdd, Fejer, 
Pest, Szatmar, 
Arad Aranyos- 
Torda 
(8 estates) 

day , . 

I 

» 

i 


240 * 

509 

383 

> 

! 

1 

1 

I iS 2 

135 


* Cost of loaatirt — in drills 4$ broadcast, 8s id. The figures in this line represent averages. 
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Tabee n. — Rye. 


Year 

County 

Quantity of 
superphosphate 
applied 

Soil 

Inaease in yield ' of increase 

over control i , , 

plots deducting cost 

j of manure 

in drills 

broad¬ 

casted 

in drills 


; broad- 
i casted 

1 

1909-10 

1 

Nograd, Feli^r 
and Oyor 
(3 estates) 

lbs. 

clay i24-io9 

■ 

lbs. 

357-387 

lbs. & s d 

129 
' to 

1 4 I 

& s d 

1910-II 

Komdrom 
and Fej^ 

{3 estates) 

wm 

1 

H 

— 13 6 

— 1 2 8 2 

1 .. i 

— 

1911-I2 

Nogrdd, Feja | 
Zempl^ 
Szatxnar 
(*) ^‘?+ates) 

c!ay 167 

loam 

1 

35 ^ 

1 1 

1 

221 j I 0 10 

1 

084 


i'?* B, — Tlie r«ults of 1910-11 and i9ix-r3 represent averages. 


These results show that with winter cereals, superphosphate applied in 
drills has given large increases in yield over the broadcasted as well as over 
the unmanuied plots, and that a small quantity of manure drilled in with 
the seed can produce as good or even better yidds than a large quantity 
broadcasted. In several cases shown in Table III only half the quantity of 
manure applied in drills was required to produce equally and even sli^tly 
more paying results. 


TABin ni. 


nistrict 

SoU 

Quantity 

of superphosphate 
applied, per acre 

Increase in yield over 
control plots, per acre 

in drills 

broadcasted 

in ariiijg 

broadcasted 



lbs. 

lbs. 

lbs. 

ibs. 

I. - WtnUr Wheai. 


i 




Nogr&d. 

Clay 

93 

1S6 

497 

465 

Feji&r. 

Humic-day 

116 

232 

744 

713 

Arad. 

Clay 

155 

310 

439 

399 

II. - Winter Rye, 






Gyor. 

1 

Clay 

toi 

202 

694 

740 
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In other cases the best resnlts were obtained by drilling quantities 
of superphosphate exceeding half the dressing broadcasted. 

Experiments wmc Spring Cereaes. 

These experiments were conducted with two-rowed brewing barley and 
oats. Experiments in Hungary have shown that in manuring spring 
cereals having a short vegetative period, it is necessary to apply the manures 
wdl in advance of the sow’ing to obtain their full effect. It was therefore 
to be expected that drilling the manures with the seed would give a negative 
result. 

I. Two-rowed spring barley, — The results of 1909 were obtained in 
one district only, a day soil in the county of Xograd. They are summar¬ 
ized in Table IV. 


Tabee IV. 

Manaie 


IncTtiase over control plots 


292 lbs Superphosphate broadcasted 
roi » » drilled. 

147 » » » 

194 }) » » 


544 Mk. 
653 » 

653 » 

60 E 


In 1910, three estates (counties of Nogrdd, Pozsony and Pest) manured 
with 124 to 155 lbs. of superphosphate applied in drills gave an increased 
yield of 202 to 263 lbs. on loamy soil, and 496 to 883 lbs. on a humic 
clay soil, making a net profit of 8s 4 d to iis 6 d and £iysyd to £ 2 13s 
respectively. 

In 1911 experiments were carried out on deven estates to compare 
the yidds of unmanured plots with plots manured in drills, and drilling 
with broadcasting the manure. In two estates (in Komdrom) on sandy hu¬ 
mus, 124 lbs. of superphosphate applied in drills increased the yidd of 
grain by 2X6 lbs., and in another district (Kiskukiillo) on a sandy soil, 155 
lbs. of superphosphate gave an increase of 635 lbs., or a net profit of from 
g$ lid to £ 113s lid. 

liable V shows the average increases obtained on 7 estates (Nogrid, Ko- 
lozs, Ka®rkufculld and Aranyos-Torda counties) on loam and hmnic day 
soils. 


Tabee V. 

Increase in ^leld of gtain 

Manure over control plots 


202 to 232 lbs. 
78 » 

II6 3 » 

t 55 » 


Superphosphate broadcasted 
I drilled 

1 driUed 


124 to 611 lbs. 
233 » 326 » 

210 » 528 3 > 
410 » 736 » 


The results obtained on two estates have provided interesting compari¬ 
sons of the influence of cultivation and seed time on the increase in yield ^ 
prodt^ied by applying chemical manures broadcast and in drills. 
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The increases in the 3deld of barley over the control plots, sown at the 
end of April after spring cultivation, are as follows : 

Increase 

232 lb'', of superphosphaie broadcasted . . . 145 lbs. 

116 ) > a drilled . • . . . 456 * 

Barley sown in the middle of March after autumn cultivation and 
harrowing in the spring gave the following increases : 

Increase Value 

232 lbs. of superphosphate broadcasted 611 lbs. £xi2s8a 

116 ^ » drilled 582 » £i 9s loa 

155 » » » 738 » £2 4s lod 

These results show that artificials broadcasted, and still more those 
drilled, exerted a greater influence on barley sown at the beginning of 
spring on soil ploughed in the autumn. In 1912, on four estates (counties of 
Komdrom, Saros and Aranyos-Torda) on day and humic day soils, the 
following results were obtained 

Increase Value 

232 lbs. of superpho^hate broadcasted 294 lbs. iis 2d 

116 » » » drilled 238 to 651 lbs. iis yd to £ 1 19s li 

2. Oats , — Experiments conducted on ten estates have given the same 
results as those obtained with barley. Applications of 93,116 and 124 lbs. of 
superphosphate in drills have produced greater increases than broadcasting 
186 and 232 lbs. In this case also the time of cultivation of the soft and 
of sowing have considerable influence on the action of the manure applied 
in drills. Oats sown late (at the end of April) after spring cultivation gave 
the following increases: 

Increase 

93 lb 3 . of superphosphate in drills 115 Ibs. 

116 /; » o » 112 

Whilst oats sown early (in the middle of March) after autumn cultiva¬ 
tion gave the following : 

Increase 

98 lbs. of suoerphosphate in drills 181 lbs. 

116 » 1 a . 1S3 » 

3. Spring wheat . — Comparative experiments were made only in igit 
on three estates (Kolozs and Szolnok-Dobota counties) on day soil, with 
the following restalts: 
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Increase 

116 Ibj. of superphosphate m drill* 191 to 208 lbs. 

170 » » » » 57 *i » 

232 » » » broadcasted 62 to 232 » 

These restilts also show that in drilling manure, half the quantity 
nsually broadcasted is not sufficient, and that the best results are obtained 
by applying a larger quantity than this, namely 170 lbs. 

The results of these experiments made between 1909 and 1912 may be 
summarised as follows. 

1. Superphosphate applied in the drills with the seed has no corrosive 
or injurious action on the germinating power of the seeds in either 
dry (1911) or wet seasons {1912). Even quantities as large as 232 lbs. 
have no injurious action on germination. In fact the germination of the 
seeds sown with manure is more rapid and uniform. 

The corrosive action of superphosphate when drilled in, and the decrease 
of gemunation and lower yield, were only observed when the pickled seeds 
were not sufficiently dried before sowing. Some experiments on barley 
and oats with mixtures of nitrate of soda and superphosphate have shown 
that even with doses of 93 lbs. of nitrate and in direct contact with the 
seed, germination was not at all impaired. 

2. The majority of experiments have shown that manuring in the drills 
is more profitable than broadcasting, because of the economy of the manure. 
As a rule half the usual quantity of manure sown in this way is sufficient; 
there are exceptions and it is necessary to determine the correct quantity 
for each estate by comparative experiments. 

Manuring in the drill, however, does not produce better results in the 
second year, but this is of little consequence, since it is in the best interests 
of the farmer to obtain his maximum 3delds in the first year, and it is not 
difficult to repeat the application each year, especially with small quanti¬ 
ties, all the more so as it does not cost extra labour, for the same machine 
drills seed and manure together. 

3. This method of manuring also gives considerable increases in the 
yiddof straw, which is a distinct advantage with the straw of spring cereals 
(barley and oats) which is used as fodder. 

4. In the dry season of 1911 the superiority of drilling in the super¬ 
phosphate with the seed was particularly evident and there appeared to 
be sufficient moisture both for the germination of the grain and the decom¬ 
position of the manure, 

5. Whenever no result was obtained by drilling the manure none was 
obtained by broadcasting it and every experiment successful with broad¬ 
casting was also succesrful with drilling the manure. Four years' experi¬ 
ments under the most varied conditions of soil and dimate have shown 
that a soil particularly responsive to dressings of superphosphate responds 
most when it is applied in drills. 

6. Manuring in drills has also in most cases a beneficial effect on the 
quality of the grain, i. e, the weight per bushd. 
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Experiments on Stjoar-Beets. 

The best results have been obtained in these experiments. In many 
cases sugar beets do not respond at all to artificial manures broadcasted 
but a small quantity drilled in with the seed is very effective. The manure 
being readily available to the seedling, enables it to grow out of the danger¬ 
ous period quickly and become established with greater \rigour than with 
broadcasted manure. 

This was evident in the experiments of 1909-12 and farmers are unani¬ 
mously agreed that sugar-beets manured in the drill germinate more 
qtuckly and uniformly and that their subsequent growth is more vigorous 
and resistant to drought than when they are manured broadcast. 

The results in Table XI were obtained on six estates (Pozsony, Nyitra, 
Nograd and Csanad counties) on day and humic clay soils. 


Tabus VI. 


$2aantities of superphosphate | 

1 

increase in yield 

f 

1 Value of increase 

i 

302 lbs. broadcasted 

■ 

— i\yd to lysSd 

93 to loS drilleJ 

3100 » 4495 » 

igsiod » £i145 

155 » " * 


£11959^ » £26^2^2 


The follow^ing are the results obtained by using a mixture of super¬ 
phosphate and nitrate of soda. 




i Increase , Value 
in yield of IscKtaae 


1 


iiO Ib^. of superphosphate 4^ of nitrate of soda in diills 
232 »» * * broadcasted 


9145 lbs. £3 6s 9d 
3875 1 


The injurious effects of nitrate of soda on germination were only notice- 
aUe when it was appKed in larger quantities than 93 lbs., in which case it pre¬ 
vented uniform germination and diminished the yidd. 
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In the county of Csanad on a humic day soil it was found that the 
addition of 78 lbs of 40 per cent potash to the mixture of superphosphate 
and nitrate of soda produced when drilled a quicker and more uniform 
germination than when the potash manure was broadcasted, and that 
moderate applications of potash did not have an injurious effect on the 
germination of the grain when drilled with it 

Manuring in the drill does not decrease the proportion of sugar in the 
beets, but on the contrary in some cases it increases it Similar results have 
also been obtained with mangels The seedlings of both plants are more 
resistant to root disease (*' Pied noir ” or '' Wurzelbrand ”) when manured 
in this way. 

The undoubted success of these experiments both in the dry season 
of 1911 and in the wet year 1912 makes it very probabe that this system 
of manuring in the drill wiU be generally adopted in agricultural practice. 
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1230 - Law of Jnl; 2 , 1913, Encouraging the Replanting and Preservation of 

Private Forests in France. — Journal o^ael ie U Rtpublique franfaise, Year 4s, 

No. 181, pp. 5S09-5810, and No. 274, p. S911. Paris, July 6 and October 9, 1913. 

Art. I. — The undermentioned lands are to be administered by the 
Forest OfiSce according to the provisions of the Code relating to woods 
bdonging to public bodies: 

1) Woods and forest belonging to Departments. 

2) AH forests, woods and lands reserved for planting belonging to 
recognized societies of public utility and approved mutual aid societies. 

Art 2. —The second paragraph of article ii of the law of July i, 1901, 
concerning deeds of partnership to be terminated as follows: 

" Woods, forests and land to be planted may be acquired, either by 
purchase or gratuitiously 

Art. 3. — The Forestry Administration is empowered to take charge, 
cither wholly or in part, of the preservation and management of woods 
belonging to persons or societies, in consideration of an annual payment 
according to the terms of ^eement, which shall be made for a period of not 
less than ten years. Applications to be made to the Conservator of 
Waters and Forests in the district in which the property is situated. 

The provisions of artides 91,97,107 (§ 2), 108 and 109 (§1), rdating to 
woods belonging to public bodies, those of section i of chapter XI, with 
the exception of paragraph 2 of artide 169, those of paragraph 2 of artide 
189, and those of section i of chapter XTEI, to be applied to these woods. 

All agreements and sales not authorised by the forest administration 
or not conforming to their conditions, eSected by the proprietors or admini¬ 
strators of these woods who have allowed to third parties ri^ts of use, or 
have proceeded to cut timber, are dedared null and void. 
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Art. 4. — A sura equivalent to the anticipated income of the fees of 
administration paid by recognized societies of public utility, approved mutual 
aid societies, and by individuals and other societies, to be placed at the 
disposal of the Forestry Administration in payment of the supplementary 
expenses of administration. 

Art. 5. — All acquisition of woods, forests and lands to be planted 
win be worked according to the provisions of article 10 of the law of 
July 20,1895, and will be included in investments effected by means of 
the local savings bank, provided that the total acquisitions shall not exceed 
one-tenth of the personal capital. 

x\rt. 6. — The conditions of worldng of the present law^ will be deter¬ 
mined by an order of public administration. 

1231 - The Agricultural and Forestry Colleges and Schools in Austria in the 

Scholastic Year 1912-13. — Utid forsimr.%c}^tiUch& UnterricHszeiimg, 

Year XXVII, Pait I-n, =ivio7. Vienna, 1913. 

The number of Agricultural and Forestry Colleges andSchools in Austria 
during the scholastic 1912-1013 amounted, including the Brewing and 
Distillery Schools, to 226. The new colleges and schools opened since the 
previous year included the Agricultural School (Mittelschule) at Elloster- 
Hradisch, 5 Agricultural Winter Schools, 2 Housekeeping Schools, the 
Winter xAgricultural and Horticultural School at Schnobolin (Moravia), 
and the Frmt-growing School at Wisowitz (Moravia). 

The foHou ing Schools have been closed: the School of Agriculture and 
Hop-growing at EHoster-Hradisch, two Winter Schools, one Housekeeping 
School and the Brewing School at Modling. 

The 226 schools include: 3 Colleges or divisions of Colleges, 3 Agri¬ 
cultural and I Brewing Academy, 9 Agricultural and 5 Forestry Middle 
Schools, 2 Technical Middle Schools for Vine and Fruit-growing and Hor¬ 
ticulture, 42 Agricultural Schools, i, e. I^ower Agricultural Schools with 
instruction throughout the year, 91 Agricultural Winter Schools (19 of 
these also hold a summer housekeeping course), ii l/ower Grade Forestry 
Schools, 4 Dairy Schools, 22 Housekeeping and Farm Schools, 30 Lower 
Grade Special Schools for horticulture, the cultivation of fruit, vines, 
vegetables, flax and hops, for the cultivation of meadows and for Alpine 
farming and beekeeping, i Brewing and 2 Distillery Schools. The accom¬ 
panying table gives the details respecting the number of students and 
tea(iers, and of the length of the courses in the single schools or groups 
of schools during the scholastic year 1912-13. 
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Collies and Schools 

hength 

of Course 

2^0. of the 

Regular Stag 

Ko. of 

Outside 

Teachers 

Actual 
number 
of students 
in the 
beginning 
of March 
1913 

I. — Celle ges. 





Royal Imperial Agrioiltiiral College in Vienna 

4 years 


26 

I 159 

Agricultural Sectiou of the Cracow Univcrsily 
Agricultural Section of the Bohemian Techni- 

4 ‘ 

8 

14 

296 

cal College at Piague. 

4 

21 

iS 

176 

II. — A^ricuVural AcOi^ennes. 





Tabor (Bohemia). 

2 » 

20 

8 

146 

Tetschen-I^ebwerd (Bohemia). 

2 I 

27 

2 

64 

Dublany (Galicia).. 

3 

15 

9 

132 

Brewing Academy in Vienna 

ill. — Agricultural Middle Schools. 

2 

4 

19 

17 

Agricultural at: 





Modhng .. 

3 ^ 

6 

8 

II9 

Chrudim.. 

3 

^4 

5 

2X2 

. 

3 » 

12 

8 

220 

Randnitz a. E.. 

3 

14 

4 

227 

Kloster-Hradisch.. 

2 ^ 

6 

I 

61 

Neutitschein. 

3 ' ' 

6 

5 

88 

Pierau. 

3 ^ 

9 

4 

123 

Ober-Hermsdort .......... 

3 

9 

4 

55 

Czemichbw.. . 

3 ^ 

10 

4 

62 

Porestrj' at: 





Bmck a. u. Mur.. 

3 ' 

5 

5 

43 

Pisek. 

2 >1 

9 

5 

77 

Reichstadt. 

3 > 

S 

I 

93 

ai&hrisch Weissldrcheu. 

3 » 

8 

3 

79 

I^emberg... 

3 J 

7 

9 

83 

Higher School for Vine and Fruit-growing at 





Rlostemeuburg.. . . . 

Higher Fruit-growing and Horticultural 

3 

7 

II 

49 

School at Eisgrub. 

3 

4 

6 

58 

IV. — Lower Schools, 





42 Agricultural Schools (i for women) . . 

2-3 > 

175 

194 i 

I 5^8 

91 Agricultmal Winter Schools. 

1-2 i 

251 

610 ' 

3370 

21 Forestry and Woodcraft Schools. . . . 

1-2 > 

26 1 

39 

392 

4 Hairy Schools. 

I (one 2) » 

19 

9 

52 

22 Housekeeping and Farming Schools . . 
30 Special Schools for Gardening, the Culti¬ 
vation of Fruit, Vines, Vegetables, Flax, 
Hops, Meadows, and for Alpine Farming 

1-2 years 

100 

63 j 

630 

and Bee-keeping.. 

1-3 » 

91 

90 

816 

3 Brewing and Distilling Schools , . . . j 

I year 

8 

18 

84 
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1232 - Schemes for the Seiorm a! Horticultural Education m Austria. — 

SCHEC^^'E^, KjjRT in Lan.i‘ fors^viffschaPhckj Uweh^cysziiri^ iY lox XXTOj 

Part I-II, pp. 34*41 Vienna, 10:3 

The Imperial and Royal Horticultural Association of Menna intends to 
carry out a thorough reform of the system of horticultural education The 
aims of the Society and the direction of their efforts are set forth in this 
article by its Secretary" General. 

According to this scheme, the first step > All be the establishment of 
apprentice-schools, of vi hich four are already founded. These are schools 
consisting of tv^o classes in Ti^hich instruction is given for nine hours weekly 
during the sk v^inter months. The curriculum includes: i) Technicd 
and commercial instruction (the solution of commercial problems, arith¬ 
metic, book-keeping); 2) Cml law; 3) Braving; 4) Horticulture (garden¬ 
ing, fruit-growing, land measurement, plant diseases natural history, seed 
growing; 5) Instruction in general subjects. 

The gardener must look to the under-gardeners' schools for the continu¬ 
ance of his education. These also consist of tvo classes. Admission 
is granted on the production of a leaving certificate from the apprentice- 
school, or of a certificate shoving that the candidate has completed the 
course of instruction. In these schools instruction is given in 18 hours of 
lessons a week during the sk w’inter months. The curriculum indudes: 
the German language, geography and dvil law, arithmetic and geometry, 
chemistry, mineralog}^ and zoology, book-keeping and correspondence, bot¬ 
any and seed-growing, gardening, fruit-growing, plant diseases, landscape 
gardening, garden history, field measuring and management. 

The writer considers that the travelling grant given to young students 
on leaving the apprentice-school is an important educational factor. By this 
means they are enabled to travel and also to work abroad. Opportunity 
should also be afforded from time to time to the educated, practical gardener 
to become acquainted wth the results of the latest investigations and re¬ 
searches. This is effected by the “ gardening weeks ” and gardening courses. 
The “ First Austrian Gardening Week'' was held in Vienna from the 9th 
to the 14th of December 1912. The great interest shown in gardening 
drdes has induced the Council of the Imperial and Royal Horticultural 
Association to make this gardening week into a permanent institution in 
the capitals of the different States of the Empire. 

In the opinion of the writer, the foundation of half-yearly winter schools 
(with whole day attendance) would offer a second opportunity to young 
gardeners for the prosecution of their studies. These, however, would 
only be established in gardening centres where special crops are cultivated. 

landscape gardeners and head-gardeners receive suitable instruction 
in Horticultural Colleges {'‘ hdhere Gartenbauschule "). As the necessary 
entrance certificate of one year's practical work by no means ensures that 
the candidate possesses the required practical esperience, the writer thinks 
it would be advisable that the curriculum of the gardening school should 
include a year's practical prdiminary course, and that the instruction given 
during the last years should be specialized. It would also be very advanta- 


!l 
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geous if a large market garden were attached to such a school where the 
student could also be instructed in the commercial side of gardening. In 
the case of the landscape gardeners, it is very useful and even necessary 
that they should have the opportunity of completing their education by 
attending a one year's course at the School of Apphed Arts. An interval 
of two years should elapse between lea’idng the Horticultural College and 
entering this School. 

1233 - Importanee, Scope and Carrying out of Practical Work in Agricultural 

Schools, — i) ScKNDiDEii, Fritz; rj Gross, Alois; 3) ]^Iaresch, Heinrich in Land- 

.IK t tCi s % lukc oCJj .'w , Year XXVII, Part 1-3, pp. 18-33, Viun^a, 

The writers deal with the following points : 

1. Practical trailing in middle agricultural schools. — a) Necessity of 
practical knowiedge for pupils leaving these schools ; b) advantages and ne¬ 
cessity of a preparation on practical lines before admission ; c) scope and 
carrying out of practical work in the middle agricultural school at Neutit- 
schein in the three years' course. 

2. Praciicjfl training in farm schools. — a) Advantages and necessity of 
ha\ing a farm attached to the school; b) scope and carrying out of practical 
work at the school of agriculture and flax-gro\ving at 3 Iahrisch-Sch 6 nberg 
in summer \neld work, cultivation and preparation of flax, animal husband¬ 
ry, dairying, frrit and vegetable growing, forestiy") and during the winter 
(manual wrork, including wheelwTight's work, saddleiy and basket work). 

3. Practical ix^ork in ixjintay agricHliiircl schools. — a) Manual, including 
basket work, woodwork and saddlery; h) practical wmk in the school garden 
and experimental fields. 

1234 - Proposals for the XJuification of the System of Instruction in the Lower 

AgricuLrrai Schools in Austria. — jwhehowicz, Fraisz in Land- uud iorstaift- 

sJ.iLt CfC .cL , VCcf* XXVII, Pd t I-II, ->'7. sz-5d. Vienna, 1913. 

The writer complains of the inefficiency and the disadvantages of the 
existing system of dityding the Agricultural Schools into one-year schools, 
two-year schools, and winter schools, and proposes that all these difier- 
ent educational establishments should be transformed, according to a single 
system, into schools with three half-years vrith an optional ^practical) summer 
half-year, and occasional practical spring and summer courses. He further 
treats of the division among the teachers of different subjects, the dis¬ 
tribution of the subjects over the three half-years and the methods of 
instruction and examination to be adopted. 

1235 - Agricultural and Forestry Colleges in Prussia during tke Summer Half- 

year of 1913 . — Zjn.fcdK^: ^ei Fre^'^oischen LaAwwn^sJicr^^s-Ka.nman, Year 12, 

No. 36, p. 2.;I. Peilin, September 8, 1913. 

The agricultural colleges of Prussia were attended during the summer 
half-year of 1913 by 963 students, of whom 623 continued from preceding 
half-years. The new students entered were 171 and there were 170 tmmatri- 
culated ones. 

At the Berlin Agricultural College the students were 500 {78 newly en¬ 
tered and 155 unmatriculated), while the agricultural academy of Bonn- 
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Poppelsdorf had altogether 493 students (93 newly entered and 15 unmatri¬ 
culated). As agricultural students, the total entered was 511 (233 at 
Berlin and 278 at Bonn); 308 were entered as land surveyors and rural 
engineers (Geodaten und Kultuitechniker), namdy 129 at Berlin and 179 
at Bonn. In the agricultural technical section (fermentation industries) 
there were 79 students at Berlin. The lectures at the Berlin college were 
attended also by 252 students from the Veterinary College, and 113 stu¬ 
dents from Berlin University followed the common courses of the Agricul¬ 
tural College and of the University. 

The Veterinary Colleges were attended by a total of 749 students, 
of whom 397 entered at the Berlin Veterinary College and 352 at the Hanover 
Veterinary College, In the first-named there were 310 students from pre¬ 
ceding half years, 72 were new and 15 were unmatriculated. In Hanover 
the corresponding figures were 262, 83 and 7. 

The two Forestry Colleges have between them 138 students, namely 
60 at Eberswald and 78 at Munden. Of the former 67 are from the preceding 
courses and 3 newly entered, while the latter has 64 old students, 12 newly 
entered and 2 unmatriculated. 

1236 - Farm-Management Course at the Agricultural Academy of Bonn-Pop- 

pelsdoif* — Zmitralblatt der Prmstschen Landmrischaftskammfn, Year 12, No. 

p. 243. Berlm, September 8,1913. 

The agricultural academy of Bonn-Poppelsdorf is starting a course 
in farm management and cooperation in the winter half-year 1913-14; it 
covers two halves and leads up to a special examination. It is designed to 
enable students to acquire a more thorough knowledge of social economy, 
law and administration, and the theory of cooperation and assurance, as 
applied to agriculture. 

1237 - Agricultural Shows. 

Argendne Repitblic. 

1918 - 1914 . Dec. 15 - April 15, Cdrdoba. — Show of fruit aad objects connected therewith, bee¬ 
keeping, silkworm-rearing and vegetable fibres. Address to the president of the 
«Comision organi2adora», calle Ihdependencia No 159, Departamento de Agricul- 
tura y Ganderia de la Brovinda de Cdrdoba. 

Australia: New South Wales, 

1914 The following shows will be held: 

Jan. 29-31. — Wollongong Agncultural, Horticultural and Industrial Association. — 
W. J. Cochrane, Sec, 

Feb. 4-5. — Berry Agr Assoc, — S. G. Banfield, Sec. 

Feb. lo-ii. — Dorrigo Agr., Hort. and Ind. Soc. —■ W. R. Colwell, Sec. 

Feb. 11-12. — Moruya Agr. and Pastoral Soc. — H. P. Jeffery, Sec 

Feb 11-12. ■— Alstonville Agr, Soc. — C. D. Me Intyre, Sec 

Feb. 17-19- — Guyra Pastoral, Agr. and Hort. Soc — P. N. Stevenson, Sec. 

Feb. 18-19. — Gunning Pastoral, Hort. and Ihd. Soc. — J. R. Turner, Sec. 

Feb. 2 ^-25. — Dapto Agr. and Hort. Soc. — J. H. I,indsay, Sec. 

Feb. 25 ' 27 * — InvereU Pastoral and Agr. Assoc. — J. Me Uveea, Sec, 

March 3-5. — Uralla Agr. Assoc. — H. W. Vincent, Sec, 

March 3-5. — Tenterfield Pastoral, Agr. and M. Soc. — F, W, Hoskin, Sec. 

March 4-3. — Tumut Agr. and Pastoral Assoc. — T. E- Wilkinson, Sec. 
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March 5-6. — Oberon Agr., Hort. and Pastoral Assoc. — M. J. Eooby, Sec. 

March 11-12. — Coramha District Pastoral, Agr. and Hort. Soc. — H. B- Hindmarsh, 
Sec- 

March 11-13. — Tmnbarumba and Upper Murray Pastoral and Agr. Assoc. — B. W 
Figures, Sec. 

March 17-18. — Gundagai Pastoral and Agr. Soc. — A. Blworthy, Sec. 

March 17-19. — Bangalow Agr. and Tnd. Soc. — W. H. Reading, Sec. 

hfarch 18-19. — Cobargo Agr., Pastoral and Hort. Soc. — T. Kennelly, Sec. 

March 18-30. — Camden Agr., Hort. and Ind. Soc. — C. A. Thompson, Sec. 

March 19-21. — Goulbum Agr., Pastoral and Hort. Soc. — G. G. Harris, Sec. 

March 24-26. — Mndgee Agr., Pastoral, Hort. and Ind. Assoc. — P. J. Griffin, Sec 

March 24-26. — Narrabri Pastoral, Agr. and Hort. Soc. — D. J. Bridge, Sec. 

March 25-26- — Blayney Agr. and Pastoral Assoc. — H. R. Woolley, Sec. 

March 25-27. — Macleay Agr., Hort. and Ind. Assoc. — E. Weeks, Sec. 

March 26-27- — Crookwell Agr., Hort. and Pastoral Assoc. — H. P. I^vy, Sec. 

March 31 - April i..— Enddenham Agr. and Hort. Soc. — F. C. Bmery, Sec. 

April 1-3. — Cooana Pastoral and Hort. Assoc. — C. J. Walmsley, Sec. 

April 22-24. — Bathurst Agr., Hort. and Pastoral Assoc. — J. Bain, Sec. 

April 22-25. — Hunter River Agr. and Hort. Assoc., West Maitland. — B. H. Foun* 
tain. Sec. 

April 28-30. — Tamworth Pastoral and Agr. Assoc. — J. R Wood, Sec. 

April 29 - May i. — Orange Pastoral and Agr. Assoc. — W. J. I. Nancarrow, Sec. 

May 6-8. — Clarence Pastoral and Agr. Soc., Grafton. — G. N. Small, Sec. 

May 7-9. — Hawkesburry District Agr. Assoc., Windsor. — H. S. Johnston, Sec 

May 12-13. — I/)wer Clarence Agr. Soc., Mac Eean. — J. Me Pherson, Sec. 

Belgium. 

1#1S. Dec. 13-15* Jemeppe-sur-Meuse (Ei^e). — See p. 1354, B. Sept. 1913. 

1914. Jan. 17-19. Verviers (I4^e). —Poultry show, organized by the “ SodHe omithologique 
de TBst de la Belgique 

Feb. 21-24. Brussels. — International poultry show, organized by the Sod^t6 Royale 
des Aviculteuis Beiges 

Cuba. 

1914. Feb. 15-22. Havana, Quinta de los Molinos. — Poultry show, organized by the “ Aso- 
ciaddn de Avicultoa Cubana 

France, 

I91S Dec. Douai (Nord). — National poultry show, organized by the “ Club des Aviculteurs 
et Bteveurs amateurs du Douaisis Address to B. Mathieu, Gen. Sec., Roost- 
Warendin, Kord. 

Dec. 10-15. Moulins (AUier). — international poultry show, organi2ed by the “ Socide 
des Aviculteurs et Apiculteurs du Bourbonnais et du Centre Address to M. Bru- 
ron, 36 rue de Bourgogne, Moulins, or to the general secretary of the society. 

Dec. 27. Houdan (Seine-et-Oise). — Seventh show of live fat poultry and dead fat 
geese. Address to “ Si^e social du Houdan-FaveroUes ”, 45 Grande-Rue, Houdan 

Germany. 

1914. Feb. 7-9. Eeipzig. — Rabbit show organized by the “ Allgemeine Kaninchen-Zucht- 

Verein fur Eeipzig und Umgebung. ” 

Oct. 4-5. H^burg. — Fourth fat stock show, organized by the Chamber of Agriculture 
of the Province of Schleswig-Holstein. It wiU include five sections : i) Eive stock 
(cattle, pigs, sheep); 2) carcases (competition); 3) stock fattened for definite purposes; 
4) breeding stock bdongmg to eshibitors of fat stock; 5) objects and scientific matter 
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concerning the production, trade and utilization of stock slaughtered Address to 
the offices, Kampfstrasse 46, Hamburg 
Hungary 

1918 Dec. 5-8. Budapest. — National poultry show organized by the National Society of 
Poultry Breeders. 

Uni(yii of South Africa. 

1914 . Potchefstroom (Transvaal) and Middelburs (Cape). — Trials of tractor ploughs will 
be arranged by the South African Government. 

Feb. 24, Graaf Reinet (Cape). — The Midland Agricultural Society will hold a 
tractor-ploughing competition in connection with its annual show 
March 6 Cradock (Cape). — Field trials for furrow ploughs, organized by the 
Cradock Agricultural Society. Geoi^e H Brynes, Sec 

1238 - Agricultural Congresses. 

Austria. 

1913 . Dec. 19-20. Vienna. — Fourth meeiing and general assembly of the “ Oesterreichische 

Obstbau- und Pomologen-Gesellschaft ” (Austrian Fruitgrowers* Association). 
United Kingdom, 

1914 . Note. — With reference to the third International Congress of Tropical Agriculture 

(see B Sept. 1913, No. 1238), address to the Organizing Secretaries, Imperial Insti¬ 
tute, I,ondon S. W. 


CROPS AND CULTIVATION. 

X239 - Comparative Researches upon the Cohesion of Different Kinds of Soils. 

— PtTCHXER, H. in Internationede MtUeUm^en fur Bodenkunde, Vol. Ill, Part 2-3, 

pp, 14I-239figs* 2. Berlin, 1913. 

Notwithstanding the importance of the cohesion of the soil for the va¬ 
rious operations of tillage, and the researches of Schubler, Haberlandt, 
Hazard, Atterberg and the writer upon the subject, this property of the soil 
is the least known and the least investigated. 

The writer is of opinion that the best criterium for valuing the cohesion 
of a soil is afforded by its resistance to crushing pressure, which hitherto 
had been erroneously thought by agrologists to be absolute. In order 
to determine this resistance, the writer considers the method proposed by 
him as the best. It consists in exerting the acquired pressure by means of 
a lever on cylinders prepared with the fine earth (less than 3 mm. according 
to Fadejeff) to be examined. These cylinders are 3 cm. high and 2 cm. in 
diameter. The breaking weight is given in grams. The writer insists 
upon the essential condition that the structure and composition of these 
cylinders be as uniform and homogeneous as possible, and of the absolutely 
cylindrical shape of the sample of earth during the tests. 

In this maimer the writer has determined the cohesion of 265 samples 
of soil taken in several parts of Bavaria at varying depths from 0 to 8 
inches and from 20 to 40 and 48 inches. 

In general, cohesion is found to vary very much; in most cases it is less 
in the surface layers than in the deeper ones. The foUowiug table gives 
an idea of the various d^ees and limits of such variability, in which the 
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several degrees of cohesion determined for the superficial layers or to a 
depth of about 2ft. 2 in. are grouped together. 


Cohesion according 
Cases to Ptichner, in grams 

22 
30 

57 
63 

34 
59 


over 20 00c 
10000 to 20000 
5 000 » 10 000 

2 000 » 5 000 

500 V 2 000 
o 500 


From the comparative study of the other properties of the soils exa¬ 
mined, the writer deduces the eventual influence of mechanical and physi¬ 
cal structure, of chemical composition and of biological factors upon the 
cohesion of soils, reaching the following principal conclusions, taking into 
account the fact that the determinations of cohesion were made on perfectly 
dry material. 

I. The cohesion of a soil, other conditions being equal, probably in¬ 
creases the less sand (from 0.25 to 3 mm.) is contained in the fine earth and 
the more tiniformily the other parts (from less than 0.0015 to 0.25 mm.) 
are mixed together in equal proportions. 

II. The cohesion of a soil may also vary not only according to the 
physical properties of its constituent parts, but also according to chemi¬ 
cal and biological conditions. 

As for the application of these results to practical work, the writer has 
pointed out that in stiff soils cohesion diminishes gradually with an increase 
of moisture, whilst with loose soils the reverse takes place, with this differ¬ 
ence: that coarse-grained loose soils show cohesion only with a maximum of 
moisture, whilst in those possessing a fine texture cohesion increases with 
moisture up to a certain point and then diminishes. Consequently the 
cohesion indices obtained as above must be increased when they are low, 
and dinairdshed when they are high, in order to get data for judging soils 
naturally moist. 

The resistance of the soil at a given degree of moisture remains to be 
determined. The writer remarks that though the farmer is anxious to 
tin the soil when it is easiest to work, that is, most frequently, when moder¬ 
ately moist, neverthdess a doser knowledge of the factors determining 
cohesion may lead to the discovery of other means of reducing the cohesion 
of a soil in medium conditions of moisture and thus rendering it easier to 
work. 
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1240 - The Bacterial Acti?it^ of the Soil in Relation to some of its Fhysieal 
Properties. - I. Rahn, O (Agrcultural Expenmen'. Station, Eart Lansing, Michigan ) 
Dir Bakterientat gket im Boden als Funktion von Komgrosse und Wa^^sugehalt. — 
Ceniralb^a** fur Bah erioloqte^ Parasttenkunde una Irfekitot'skra'Akhei en, II Abt,, Vol 35, 
No 17-19 PP. 429465-!“%. I. Jena, October 30, 1912 — 2. Id (Bacteriological 
I^abor^tory of the XTnivertsity of Wisconsin). Die Baktenentatiqkeit im. Boden als 
Fiinktion d^r Nahruagskonzentration nnd der nnloslichen organischcn Snbstanz — 
Ibid , Vol 38, No 19-20, PP 484-494. Jena, August 9, 1913 
In order to determine the influence of the physical properties of the soil 
on bacterial activity pure cultures of Bacillus mycoides and other aerobic 
bacteria were grown in a mixture of quar z sand, peptone and water, and in 
a parallel series of mixtures containing cellulose. The production of am¬ 
monia was taken as the index of bacterial activity. For stud^dng anaero¬ 
bic bacteria comparative cultures of lactis acidi were made in mix¬ 

tures of milk and sand and their activity measured by the quantity of acid 
and by bacterial counts. 

The conclusions vary according to the method of comparison adopted. 
Estimated in percentages of dry soil, as is custumaiy^ in soil bacteriology, 
it would appear that the bacteria devd.op more readily in sand moderately 
dam (20 to 25 per cent, water); but estimated in terms of the peptone solu¬ 
tion, ammonification is more rapid in a medium containing only 10percent, 
of water. Thus the results vary considerably according to whether the pro¬ 
portion of peptone is calculated in terms of soil or solution in water. Since 
the agriculturist is concerned only with the quantity of available nutritive 
substances present in the soil, it is necessary to determine the intensity 
of bacterial activity by comparing cultures equal in quantity and strength 
of nutritive substances. 

In culture of B. mycoides the exchange of ox>"gen is considerably greater 
and the growth of bacteria more rapid in sand cultures than in cul¬ 
tures prepared in tubes or flasks. The exchange of oxygen between the 
soil gases and the Lquid d d upoi the am u’ of oxygr pr^s ut 
in the soi gate and the surface exposed to the air. The surface area 
per unit of hquid is in inverse proportion to the square of the diameter 
of the soil particles and to the amount of liquid in the soil. The amount 
of oxygen in the air of the soil depends upon the aeration, which 
is almost proportional to the square of the diameter of the particles. 
The rate of decomposition is proportional to the thinness of the film of 
moisture up to a certain limit, extremely attenuated films retarding decom¬ 
position. The optimum thickness of water films for B, mycoides is about 20 to 
40 [i. This thickness was obtained by using sand of i mm. diameter with 
humidity of 10 per cent. In arable soils in which the diameter of the par¬ 
ticles does net exceed o.r mm., a humidity of 50 per cent, is necessaiy^ in 
order to obtain the thickest film; so that aerobic bacteria will never find 
the best condition of growth in ordinary soils. 

Provided that the concentration of the nutritive substance is constant, 
the end of the decomposition in the case of B. mycoides is always the same, 
since only the rate of decomposition is modified by the supply of oxygen. 
With other bacteria this limit varies cot^derably. 
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Anaerobic bacteria, such as B, lactis acidi, follow the same principles ; 
that is to say their growth depends chiefly on the thickness of the film of 
water. 

I^astly, the physical effect of undecomposed organic matter was ob¬ 
tained by adding filter paper or peaty matter. In fairly di\" media or soils, 
ceUulose causes a decrease in the formation of ammonia owing to the with¬ 
drawal of some of the available moisture. In moist sand cultures, on the 
contrary, the addition of cellulose increases ammonification, probably 
owing to the separation of the particles and the increase in aeration. 

1241 - The Reawakening of the Soil. a. and Gaudechon, H. m Annales ae 

la Science Aironomiqucj Year 30, No. i, pp. 1-15* Paris, July 1913. 

The sudden outburst of life in the soil w^hich occurs at the end of the 
winter with the first rise of temperature is a well-marked phenomenon 
and the w^riters have already alluded to it as the “ reawakening of the soil/* 
It would naturally be expected that this process should be connected with 
an increased biological activity, of which the production of nitrates is one 
of the most palpable and characteristic effects; the writers had grounds 
for believing that the nitrifying organisms, at that period of the 3"ear, go 
through a phase of intense activity which declines after a short time, and 
is due not simply to the rise in temperature, but rather to a predilection 
for a definite period of the year, to a kind of racial habit; to investigate 
this question they undertook the following set of experiments. 

In 1910, during the period from February to June samples of soil were 
taken at fomightly intervals, their nitrate content was determined, and 
they were seeded into pots of soil (sterilized at lOO® C.) and of leaf mould 
(sterilized in an autoclave at 100 - C. for 3 hrs.). The pots contained 
i.i kg, of soil, or 375 gms. of leaf mould, to which had been added 0.2 per 
cent, and 0.3 per cent, respectively of ammonium sulphate; after being 
inoculated with 20 gms. of the “ active ” soil, they were incubated at 23® 
C., and their moisture content w as kept constant by the addition of steri¬ 
lized water. Their contents were sampled once a fortnight and analysed 
for nitrates, and the inactimty of the uninoculated sterilized soil and leaf 
mould was checked by one pot of each material w^hich received no'' active ** 
soil and in which the nitrate content was practically constant throughout 
the experiments. The samples of the '' culture ” soil w^ere drawn from a 
piece of open ground covered over v/ith a large tin basin to prevent 
washing by rain. 

In 1911 a second series of experiments was carried out under similar 
conditions, except that the " active soil samples were drawn from a block 
of soil of 7 kg., w'hich was taken from the field in the early part of February 
and subsequently kept at a constant temperature of from 0^ to 2^ C.; and 
further that each time the pots w ere sampled, snjEdent ammonium sulphate 
w’as added to bring their content up to 0.2 per cent, or 0.3 per cent, again 
as the case might be. 

The data of the samples used and the results of the two seasons are 
shown in the accompanying tables. 
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" Active ” soil samples. 


i 

Z910 Z9ZZ 


Date of sampling 

Temp, of soil 

4 in deep. 

Mtrates: 
Nitrogen in 
zngm. per kg. 
of dry soil 

t 

Date of sampling j 

! 

Temp, of 
soil. 

Nitrates: 
Nitrogen in 
mgm. per kg. 
of dry soiL 

Feb. 

18 . . . 

1 

40C 

3.8 

Feb. 

i 

14 . . ♦ ^ 

0® — 2C 

12 

Mjarch. 

3 . . . 

5°C 

6.0 

“ 

28 ... 1 

i 

» 

12 

» 

18 . . . 

7OC 

6.2 

March 14 . . . 


15 

April 

2 

I2«>C 

6.2 

» 

28 . . . 

1 

14 


18 . . . 

9OC ^ 

6.2 

April 

II . . 

)) 

15 

May 

2 • • « 

looc i 

12.5 


25 . . . 


13 

> 

17 . . . 

I60C 

12.0 

May 

9 . . . 

» 

22 

June 

6 , . • 

200C 

12.5 


23 . • . j 


17 

A 

13 . . . 

I60C 

12.0 


1 

i 




Soil or leaf mould from pots. 


Nitrates (as Nitrogen in xngxo. per kg. dry soil) formed 


Date of Inoculation 

In sou 

In leaf mould 




during 

2nd fortnight 
after inocalation 

during 

3rd fortnight 
after inoculatiott 

during 

and fcatzdght 
after inoculatioa 

during 

3rd fortnight 
after inocnlatkin 

Feb. 

XpJO. 

8 . . 


9 

40 

129 


March 

3 . . 


158 

249 

236 

— 

1 

18 . . 


300 

294 

381 

— 

April 

2 . , 


108 

333 

416 

— 

» 

18 . . 


208 

191 

454 

— 

May 

2 . . 


206 

141 

125 

— 

» 

17 . . 


— 

—. 

58 

— 

Feb, 

igiz, 

14 . * 


144 

128 

129 

I 052 

» 

28 . . 


64 

251 

355 

959 

March 

14 . . 


50 

420 

707 

I 820 

» 

28 . . 


29Z 

243 

I 704 

234 

April 

II . , 


406 

196 

701 

353 

» 

25 . . 


388 

92 

454 

315 

Mhy 

9 * • 


265 

179 

270 

X 242 


23 . . 


253 

325 

i 1019 

937 

i 
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In the soil the formation of nitrates is not so rapid as in the leaf mould, 
so that in the former medium the 3rd fortnight after inoculation forms the 
best period of comparison, while in the leaf mould nitrification is already 
sufficiently active during the 2nd fortnight. In both years and in both media 
there was demonstrated a period of maximum activity for the nitrifying 
organisms corresponding to the time when the so-called reawakening of 
the soil occurs in the district (Paris). The activity could not be attributed to 
variation in temperature, as the pots of soil and of leaf mould were all main¬ 
tained at a constant temperature, and as during the second year this fac¬ 
tor was also eliminated from the soil used for inoculation. The period of 
maximum activity was followed by a period of reduced nitrate formation 
which persisted a certain length of time, and though later the fermenta¬ 
tion again increased, it never became as intense as during the first outburst 
in the early spring. 

1242 - Studies in Baeteriological Analysis of Indian Soils: No. 1 , 1910 - 1911 . 

— Hutches’Son, C iE (Imperial Agncultural Bacteiiolog’st, Pusa). — Memoirs of the 
Department of A^ncuVure in India, Badertolo'^ical Sertes, Vol I, No. i, pp. 65, figs. 2, 
plates VI, rliagr II. Calcutta, November 1912, 

The writer has made thorough preliminary investigations into the bac¬ 
teriology of certain Indian soils. A large part of the present paper is occu¬ 
pied with a discussion of comparative experiments on the methods to be 
used in estimating the numbers of bacteria present and their activity, espe¬ 
cially in the changes of nitrogen under various conditions. 

In an investigation of the so-called “ weathering of soils by repeated 
ploughing in the hot dxj season preceding the spring rains, it was found that 
the maximum temperature reached b^'^ the top quarter inch was 60^ C. 
Artificial weathering was therefore effected by exposing soil to the heat 
and light of a Xemst lamp for 8 hours daily for a week at such a distance 
that the maximum temperature at the surface was 60® C. The results 
^owed that the number of bacteria was considerably reduced and that 
all but the sporing forms of the suUilis group {B, mycoides, B, siMilis, 
B. mesmtericKs) were eliminated from the first inch of soil. It was found 
that the nitrifying power of the soil was not destroyed or altered by 
“ weathering ”, which the writer explains as due to reinfection of the sur¬ 
face soil from the lower layers. 

The soils were further examined for the presence of protozoa by seeding 
into hay infusion ; two types of protozoa occurred (together in some cases); 
none were found between November and May. These two t3"pes were des¬ 
troyed at 6o<^ C. but not at 55® C. As, however, they were found in a Pusa 
soil in May, just after the “weathering” operation had taken place, it 
does not seem iikdy that the effectiveness of this operation can depend on 
their elimination. 

Experiments on the effect of various forms of partial steilrization on 
anaerobic and aerobic bacteria showed that in general the former suffered 
more severdy than the latter. Artifidal “weathering” at 55<^C. for 14 
days eliminated all anaerobic organisms capable of devdoping on agar 
plates. 



MANURES AND MANURING 


1717 


In conclusion, the writer suggests that an important result of weather¬ 
ing, in which the top 9 inches of soil become practically air-dry, may he 
to stop bacterial action and so conserve unchanged the organic matter 
which has not been previously decomposed ; in other words, it would form 
a method of avoiding too rapid decomposition of organic manures, an effect 
which may be valuable under the high temperatures prevailing in India. 

1243 - The Injurious Effects of Large Doses of Lime on Moor Soils.— deksch, a. 
m MtUeilun^en uber dte AthetuA der Moor Vmuchs-Sfaiion in Bremen, Fifth Report, 
pp. 331-352. Berlin, 1913 ^i) 

One of the fundamental measures adopted in the improvement of 
moors is liming; it has, however, frequently been observed that excessive 
applications of lime are injurious, so that now not more than 1800 lbs. 
per acre are given to arable land, whilst pastures and meadows, being less 
susceptible, may be given 3600 to 4000 lbs. per acre (2). 

The causes of this injurious effect are not yet w^ known. The writer 
has especially studied, in a series of laboratory researches, the behaviour 
of nitrogenous compounds in similar conditions, and has arrived at the fol¬ 
lowing conclusions: 

I. The cause of the injury due to heavy liming on moor soil is connected 
with the nitrogen question. 

II. The transformations of nitrogen in moor soils are essentially 
chemical, but a concurring bacterial activity is not out of the question. 

HI. In such moor soils, both limed and unlimed, losses of nitrogen, 
after a dressing with nitrate, are observed. On the intensity of such loss 
lime does not appear to exert a determined influence; these losses lower 
the utilization of the nitrogen but do not cause an absolute deficiency 
of this element 

IV. Under certain conditions an active leaching out of nitrate from peaty 
soils that have been limed may cause considerable losses, which, however, 
are limited to cases of exceedingly unfavourable weather. 

V. In decomposing moor soil nitrate undergoes a partial reduction to 
ammonia and this to a great extent when the soil has been heavily limed. 
As intermediate product nitrous add may be formed, this, however, may 
remain a fair length of time in the soil. 

VI. It is highly probable that this formation of nitrites is one of the 
concurring causes of the injurious effects hitherto observed, of course 
without exduding other possible factors. 

VII. Besides the nitrites, probably some nitro or nitroso compounds 
are formed, and it is not impossible that they also may be injurious to 
plants. 

Lastly, in order to avoid the reduction of nitric nitrc^en an energetic 
tiling of the soil is recommended, so as to favour an active oxidation of the 
nitr<^en compounds. 

(i) See No 345, April 1913. [Ei.) 

(3) See above: Beksch, cMoor Cultivation in Austria » p 1675 
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X244 ~ The Residual Nitrogen from Green Manure In Sandy Soil as deter-* 
mined by Vegetation Experiments*— vojt seelhorst, c. Arheiten der 

Dcutscken Landwirtschaffs-GeseUsckaft, Part 241, pp. I 47 ^- 19 diagrams. Berl’n, 1913. 

Practical experience has shown that, in sandy soils, the nitrogen intro¬ 
duced with green manures, though often considerable in amount, appears 
to remain wholly, or nearly wholly, unutilized. 

This may be due to: 

a) leaching; 

b) losses due to denitrification and the liberation of ammonia into 
the air ; 

c) the solubility of organic residues; 

d) the fixation of nitrogen in an albuminoid form. The last cause 
must, by the fact of the scanty utilization itself, be excluded; there then 
remain the three other causes, which have been the object of the experi¬ 
ments discussed. 

These experiments were carried out in boxes 10 feet square and 4 ft. 
6 in. in height. They were filled with heath-sand, resting upon a layer of 
pebbles and river-sand, and covered by a little heath-humus ; a total of 
4349 lbs. of dry substance with about 1.17 lb. of nitrogen. The final scheme 
of the experiments is given in Table I, 

The manure consisted of 40 gms. of 40 per cent, potash salts and 40 gms. 
of superphosphate per box, except in the case of No. 14; all the boxes were 
inoculated with lupin-soil. 

The final balance of nitrogen is shown by Table II. 

These complete data, which confirm the partial data, permit of some 
statements of general practical importance being made. 

The amount of nitrogen yielded by the boxes planted with cereals is 
less than that yielded by the boxes planted with potatoes; on the other 
hand, the nitrogen content of the cereal crops is greater than that of the 
tubers, the difierence being due to the fact that the boxes containing the 
potatoes lose more water by drainage than those planted with cereals. 
Further, the utilisation of nitrogen was minimum when the green manure 
was applied early, while it was perceptible when this was dug in 
late. In calculating the utilization of nitrate of soda per year and acre, 
and taking it on an average as 55 per cent., we have for boxes i, 7, 2 and 
8, the following figures respectively: 1.7, 1.6, 2.2 and 2.4 gms. 

Most of the unused nitrogen is thus carried off by the drainage water; 
leaching is less in the case of cultures of cereals than in those of potatoes, 
which proves that the latter require less water, and therefore more water 
drains off; nevertheless, in the case of late potatoes, the loss can be modified. 
In all cases, the losses by drainage were larger with autumn green manure 
than with that spread in the spring; this was especially true for potatoes, 
for during the slow developement of the latter, the green manure retained, 
together with the nitrogen, a considerable amount of water. Thus the ni¬ 
trogen content of the crops was always larger with spring than with autumn 
green manure. As a rule, the late use of green manure is of distinct ad¬ 
vantage, especially for hoed crops. 
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It should be noted that m the cases of box No. 13, which was con¬ 
tinuously cultivated without green manure, and of No 14, which lay 
fallow, the amount of nitrogen yielded was about the same (®/9 being in the 
crop and in the drainage water in the former case, and the whole in the 
drainage water in the latter case). This is the best proof of the importance of 
alwa3"s keeping light soils in cultivation. The after-effects of the green ma¬ 
nure were very different in the boxes planted with potatoes and in those 
in which cereals were grown. These differences did not appear in the loss 
of nitrogen by drainage, but were noticeable in the nitrogen content of 
the subsequent crop, which was larger in the plants grown after cereals, 
the increase being attributable to the action of the stubble. Further, 
when it is stated that the differences in the residues at the dose of the experi¬ 
ment vrere much greater than those of the after-effects, it must be considered 
that the nitrogen residue is not present in the soil, and that the nitrogen 
which IS not utilised by the crops, and not lost in the drainage water, be¬ 
comes denitrified, while the after-effects are due to the stubble. On the con¬ 
trary, no decisive after-effect of the green manure can be attributed to its 
ha\niig been dug in deepty or superfidally, except perhaps as regards 
cereals in the second case. 

The favourable after-effects of the stubble are, on the contrary, evi¬ 
dent and must be attributed, not only to the fact that it retains some of 
the nitrogen by checking leaching, but also to the useful action of its 
decomposition products upon the activity of nitrogen-fixing bacteria. It 
cannot otherwise be explained how, with a greater initial defidt in ni¬ 
trogen, boxes 6,10 and 12, which were planted with cereals, ^fielded in 1910 
a larger amount of nitrogen than boxes i and 7, in which potatoes were 
grown. 

1245 - General Situation of Nitrate of Soda at the End of the First Half-year 
1918 . — Browne, A. G. (Gerente intermo) in AsoaactSn sahfrera d& Propaganda 

Ctrcttlar Trimesiralt No 60, pp. I-I#V. Iquique, August i, 1913. 

According to the last report of the managers of the “ Asodaddn Sa¬ 
il trera de Propaganda ” the situation of nitrate of soda in the whole world 
on Jtme 30, 1913, was the following: 

Production. — The data supplied by the establishments for the first 
half-year 1913 and the effective figures for the nitrate " year, from 
July 1,1912, to June 30, 1913, compared with those of the preceding year, 
are the following: (i). 


xst iialf-yeKc 

ist hall-yeaET 
1913 

Bifierence 

c Nitxate V 
year 
19x2-13 

• Nitrate » 
year 

Z9xr-i« 

X^lifetesice 

tons 

tong 

tosig 

tons 

tons 

tons 

J 354 175 

I 208 540 

+145635 

2 6X9 S98 

2399604 

4" 220 294 




(i) See No. 7S5, B. July 1913, 
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Exportation* — ?or the same periods of time it was: 


zst lialf-year 
1913 

ist balf-yeax 
1912 

Difi^rence 

€ Nitrate » 
year 

X9X2>Z3 

c Nitrate > 
year 
zgzz'zs 

Difference 

tons 

tons 

tons 

tons 

tons 

tons 

I 211 491 

I 018 219 

193 272 

2 632 157 

2441 451 

190 706 


ConsumpUon, — The amounts consumed during the same periods were 
as follows: 


xst half-year 
1913 

zst half-year 
19x2 

Difference 

c Nitrate > 
year 
1912-13 

«Nitrate » 
year 
xgxx-xtz 

Diffeiesice 

1727 536 

1 729 45® 

1914 

2 472 640 

2384344 

88 296 


Summing up, the general situation from July i, 1912, to June 30, 
1913, was the following: 

I. stock existing on June 30, 1912 ♦ . tons 616 289 


II. Actual production from July i, 1912, to 

June 30, 1913.. » 2 619 898 

» 3 236 187 

m. Shipped, July i, 1912 to June 30, 1913 » 2632157 
IV, Existing on June 30, 1913 . . . * . » 604030 


Forecasts. — The following is a comparison between the forecasts 
for the nitrate year 1912-13 and the actual data : 


Forecasted product on.. 2 675 271 tons 

Actual production ..2619898 » 

Difference. 55 373 tons 


Thus the forecast exceeded by 2.11 per cent, the actual output. 

The production for the calendar year 1913 is expected to be about 
2 717 000 tons, taking into account the fact that the effective output for 
the first half-year of 1913 attains almost one-half of the above figure. 

This of course always assumes production to be free, for it might be 
modified if the law on the Hmitation of the production of nitrate in Chile 
were to come into force. 

Market conditions. — The consumption of nitrate of soda by Etirope and 
Eg3^t has not agreed with the previsions ; whilst in 1912 there was an increase 
of 150 000 tons, in the first half of this year a decrease of 112 260 tons 
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took place This is attributed partly to commercial causes and partly to 
the favourable condition of the cereals in the spring 

In the United States on the contrary, consumption during the same 
period increased to such an extent as to counterbalance the diminution in 
Europe, and to avoid caiT3dng over into the new season an excess of stock. 
The development of imports of nitrate into the United States is remarkable; 
in the month of May it reached 87 976 tons, the largest quantity hitherto 
imported. 

Summing up, the total consumption of nitrate of soda in the “ nitrate 
year 1912-13 has exceeded that of the previous year by 90 000 tons ; this 
increase was, however, limited by the shortage of nitrate available for the 
market and is 135 000 tons below the corresponding effective production. 

1246 - The Development of the Phosphate Industry in Egypt (i). — The Board 
of Trade Journal, Vol. lyXXXII, No. 875, p, 587. I/jndon, September 4, 1913 

According to a report issued by the Survey Department of the Egyptian 
Ministry of Finance, the existence of phosphates in Egypt was first shown 
by the Geological Survey in 1900 The exploitation of the deposits, how¬ 
ever, was not commenced till 1908, and the rapid growth of the output of 
phosphates since then is shown by the following table. 

tons tons 

tgo8. 700 1911.6425 

1909 . . . 1000 1912. . 69958 

1910 .2 397 

Xow that some of the mines are connected by rail with the coast, the 
ont“tum of phosphates is increasing rapidly. 

As there is no factory in Egypt for the manufacture of superphosphates, 
and as the local demand for phosphate as manure is at present negligible, 
practically the whole of the phosphates mined is at present exported. There 
are many low-grade deposits, however, which may in time become of com¬ 
mercial value if a demand should arise for raw phosphate as a manure. 

1247 - Relative Composition of Different Samples of Basic Slag, — Rousseaux, b, 

and Joret, O. (yonne Agncultural Station). Composition compar6e des scories de 
d^phosphoration quant k leur teneur en acide pbosphonque et en chaux —BuUetin 
mmsuel de VOffice da reJisn^nemefits agricoles. Year XII, No. 8, pp 957-959 Paris, 
August 1913. 

The writers found that local farmers prefer to use basic slag of low phos¬ 
phoric acid content (8 to 10 per cent.), b^eving that the deficiency of phos¬ 
phoric add is compensated for by the higher percent^e of lime. Several 
different dags were analysed by tiie writers with the following results: 


(i) See No. 21, B: Jan. 1913 
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Pliosi^oric acid 

Itime 





% 

% 

Slags of poor quality: 

1 . 

10.00 

51.50 

2. 

10.04 

35-64 

Slags of medium quality: 

I. 

15.88 

51-50 

2. 

15.50 

35.00 

Slass of hi^h quality: 

1 . 

17.60 

50.84 

2. 

17.60 

43.77 

3 . 

18.22 

5^.75 

4 . 

18.88 

41.45 


These restilts show that slags of the same phosphoric acid content con¬ 
tain very varying proportions of lime, and that those with high phosphate 
content are not alwa3rs the poorest in lime. 

It follows that there is no relation between the proportions of phospho¬ 
ric acid and of lime in slag, since its total chemical composition, depending 
on the materials from which it is produced, is very variable. 

There is, therefore, no justification of the farmers' preference for a slag 
of low quality. 

1248 - Potash Deposits in India. - Hayden, H. H. General Report of the Geological 
Survey of India for the Year 1912, Potash Salts, in Records of the Geological Survey 
of India, Vol. XI/III, Part I, pp. 20-21. Calcutta, 1913. 

Potash salts have been found in the salt mines at Khewra and ZSTur- 
pur (Salt Range, Jhelma, Punjab) by Dr. W. A. K. Christie, but owing to 
the deposits being overlain by seams of unsaleable marl which do not con¬ 
cern the mining authorities, their investigation is difficult. The principal 
potash-bearing bed found in the Pharwala section of the Mayo Mine was 
traced at various points for some 850 feet along its strike and over 250 
with the dip, which is about 30^^ W., with an inclination of 20 to 50®. 
Its average thickness is six feet, and the potash content varies from 6.8 
to 9.6 per cent, of Kg 0 . The distances given are indications of the compara¬ 
tively extensive nature of the deposit, but they are not intended as a 
basis for calculation of the material available for extraction, as questions 
of expediency in pillar preservation complicate the issue. 

Another seam eight feet thick and carrying 7.7 per cent, of Kg O was 
found in a prospecting drift in the Pharwala salt; what was presumably the 
same bed was struck in another prospecting drift 700 feet to the E. N. E- 
In the Buggy section of the Mayo mine the only seam of any import¬ 
ance that was found was traced for about 150 feet along its strike, which 
is E. N. E. - W. S. W. The dip of the bed is about 35*^, its average thick¬ 
ness two feet nine inches, and it carries 14.4 per cent, of K2O. The seam thins 
out when followed upw^ards along the bedding: in another chamber, at a 
distance of 170 feet south from the nearest exposure, it was found to be only 
a few inch^ thick. 
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The seam ji the Xtirpur mine is exposed only in one place which is 
difficidt or access it dips S S E at about 75® and at this point is six feet 
thick A typical specimen from this deposit carried 14 i per cent of Kg O. 

The potassium *■ bearing minerals of the salt formation are chiefly lang- 
beinite and syhdn; kainite and blbditeu ith a small percentage of potassium 
are often present in small quantities The deposits are usually fine-grained 
mixtures of these minerals y» ith common salt and kieserite. The economic 
bearing of the occurrences, togetheri?\ifch questions of their mineralogy and 
genesis, vdll be discussed in a paper now in preparation. 

1249 - The Decomposition of Feldspar and its Use in the Fixation of Atmo-> 
spheric Nitrogen. RObS, W H. (Scientist in Soil laboratory Investigations, 
Bureau of Soils U S Dept. Agr.) in The Jcutnal of lAuustrial and Enztncenn^ Chem- 
isffy, Vol. 5, No. 9, PP- 7-5-729. Easton, Pa, September 1913. 

The extensive search foi sources of potash salts which has been under¬ 
taken in the United States during the past two years has naturally led 
to renewed eflorts in devising methods for its extraction from feldspar and 
other silicates (i). The total number of patents which are concerned in 
the extraction of potash from silicates is at least 40; the various proces¬ 
ses may be considered in three groups as follows: i) Processes which yield 
potash as the only product of value; 2) processes which 3deld potash, and 
some other saleable material as a hy product; 3) processes in which two or 
more operations are combined in one, pudding a fertilizer containing two 
or more of the essential plant foods (potash, phosphates and nitrogen) in 
available form. 

Of the 40 patents which have been referred to, about half make no 
reference to any products of value which can be recovered other than the 
potash. Erom the results previously obtained, it is safe to conclude that 
the value of the product could not cover the cost of the operation. 

]Most of the others refer to the second group, and among the various by¬ 
products which are considered possible of recovery are: alumina, silica, 
pigments, raw materials for the manufacture of glass, and hydraulic ce¬ 
ment. Some of these processes are being carried out on a relativdy large 
scale, but no condusive data have yet been obtained. 

With regard to the third group, there is the old process of Charles 
Bickd. This consists in the treatment of feldspar with phosphate of lime and 
air-slaked Ume, in oder to obtain both the potash and the phosphate in a 
soluble condition. It was however found, on investigation, that much 
potash was lost and that only 40 per cent, of the phosphoric add was ren¬ 
dered dtrate-soluble. A better result was obtained by adding to the mixture 
a little hematite and manganese dioxide and igniting the whole to about 
1400^ C. All the potash and phosphoric add were thus obtained in a 
dtrate-soluble condition. 

The writer’s object in the present investigation was to test the effidency 
of ignited feldspar in bringing about the fixation of nitrogen, while there 
was the possibility of liberating potash at the same time. 

(r) Sec No, 1613, B. Dec 1912. (E/f.). 
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The various processes for the fixation of nitrogen may be divided into 
four groups according to the products obtained, viz .: 


a) Nitrates or nitrites. 
h) Ammonia. 

c) Nitrides. 

d) Cyanides, or related compound^, as cyanamide. 


The processes of the third group are based on the property possessed 
by some metals of fixing nitrogen with the formation of nitrides; it has been 
found that, instead of using the metal directly, a mixture of the oxide and 
carbon may be employed. The most noteworthy experiments in this di¬ 
rection have been made by Serpek ; in these nitrogen was fixed on a large 
scale with the formation of aluminium nitride by igniting bauxite (alumi¬ 
nium oxide) with carbon at 1800 - 2000° C. 

The writer in his own experiments used a feldspar of the following com¬ 
position : 


Sdca . . . 
Aliunina • . 
Ferre cudde 
nime . . . 
Magnesia . . 
Potash . , . 
Soda .... 


64-32 % 

19.64 S 
trace 
0.16 » 
0.08 V 

13.72 

2.18 A 


The principal results of the experiment were as follows: 


No. 

of 

experi* 

xnent 

Feldspar 

gms. 

Carbon 

gnts. 

Calcium 

carbonate 

gms. 

j 

Temperature 
of ignition 

c. 

Potash 

volatilized 

in 

percentage 
of total 
present 

Nitrogen fixed % 

of i 
fddspax ! 

i 

of altt- 

mwfww In 

feldspar 

Z 

4 

2 

0.0 

about Z200® 


0.20 

1.9 

2 

6 

3 

6.4 

’> * 


0.83 

8.0 

3 

4 

2 

4.3 I 

1 


557 

1.27 

12.2 

4 

2 

I 

2.15 

1 

a 

— 

1.44 

13.8 

5 

4 

4 

4*3 


— 

1.40 

13.4 

6 

2 

4 

2.15 


3S0 

1.45 

X 3*9 

7 

4 

2 

2.15 

if i> 

— 

0.50 

4.8 

8 

4 

2 

Z 2.0 

> } 

78.0 

0.44 

4*2 

9 

4 

2 

0.0 

> I4O0O 

41.3 

I.OO 

9.6 

10 

4 

2 

2.15 

a » 

98.0 

1.68 

16.I 

zz 

4 

2 

4.3 

r* 

ZOO.O 

6.Z0 

58.5 

Z 2 

2 

4 

6,0 

» 

zoo.o 

5.2 X 

50.6 
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The increase of fixation with time of ignition is shown 
table (referring to the experiments 3 and ii): 

in the following 

Time 

of igniUoa 

hours 

Temperature 

C 

Potash \olatiltzed __ 

in % of total 

Nitrogen fixed m % 

I 

about 1200® 

55.7 

1.27 

12.2 

2 


68.9 

134 

X2.9 

4 


83.0 

I.6S 

x6.x 

X 

1400® 

100.0 

6.10 

58.5 

2 


100.0 

7 44 

71*5 


Since the nitrogen in aluminium nitride amounts to 51.6 per cent, of 
the aluminium, it follows that the nitrogen fixed in the last two experiments 
is combined in a form that has, so far, not been determined. When boiled 
with water the material gave off ammonia very slowly, though the ammonia 
was evolved more rapidly when sodium hydroxide was used. 

Equipment is now being installed to carry on the experiments on a 
larger scale and at higher temperatures. In the meantime it was thought 
advisable to publish the preliminary results obtained. 

Z250 - The Consumption of Chemical Manures in the German Colonies. — 

Hillmann Wanderversammlung Slrassburg 1913. Kolonial-Abtcilimg, Gcbchafttbencht 
fur das Jahr 19x2 — Jahrbuch der Deufschen Landwirischafts Gesellschaft, Vol. 28, Part 2, 
pp 429-430 Berin, S“ptcmb<r I, 1913. 

An interesting index of the incipient development of the consumption 
of chemical manures in the German Colonies is afforded by the orders which 
were received by the Fertilizer Section of the German Agricultural Society. 
The quantities, in htmdredweights, are given in the fallowing table: 

Thus, in 1912 a total of 39235 cwt, of chemical manures was sent to 
the colonies by the German Agricultural Society. 
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125: - Infiasnce of the Partial Suppression of Food Reserve in the Grain on 
the Ana.cmy of Plants, — del .sees, il n Comptes Reni^s HAnoModatres ies 
Senes de I \ciCii ri t, d^s Scien ts, Vol i 57 s 3» PP 228-230 Par?, julv 21, 1013 

The T\Titer operated on the seeds of Faha vulgaris, Lupinus albus, 
VtC.a sativOj Cicer metinim and Cucurhta pepo, removing half the cotyl¬ 
edons; he then germinated the seeds, and compared the plants thus obtained 
with others grown from normal unmutilated seeds. In a previous investi¬ 
gation he recorded effects on the esternal morphology and general develop¬ 
ment of the plants, and in the present paper he shows how their anatomy 
was influenced. The total volume and the surface of the plants from mu¬ 
tilated seeds were considerably reduced, as were all the tissues, especially 
the fibrous and secondary tissues, whose differentiation was retarded; 
the number of vascular bundles was also diminished. 

1252 - Reseaich on the Variability of the Sexes in Cannabis saiiva L. and 
HUWBX Aceiosa L. —Sprecher, a ia Amoks des Sctencts NcUurJles, Boianique, 
Vol XVII, No 5 6, np 2S4 352 Prins July 1913 

Plants of Canmhs sativa and Rumex Acetosa were grown in 1909 on 
8 plots, each of which received a different manttrial treatment, in order 
to determine whether the proportion in which the sexes appeared was 
affected by the modified food supply. Further, the seed was sorted out 
into classes according to colour, size and germination energy in the case of 
Cannabis sativa and according to size only in the case of Rmiex Acetosa, 
each class being sown on a subdivision of the manurial plot in order to de¬ 
termine whether a corrdation could be established between the sex of the 
plant and the external characteristics of its seed. Out of a total of 38 400 
Cannabis sativa seeds sown, 23 769 adult plants were obtained, but the follow¬ 
ing year, when the experiment was repeated with slight modifications, an 
unfavourable season caused only 4280 plants to sunive out of 28800 seeds 
sown. Rtmex Acetosa, being a perennial, flowered the second year only, 
when a total of 6049 individuals was available for discussion. 

The writer reviews the results obtained by other investigators on the 
same subject, and treats his own results according to the statistical methods 
of Davenport and Johannsen, from which he concludes that manuring has 
no modif3Hbig influence on the proportions of the sexes, and that the sex 
of the plants cannot be predicted from the external characters of the seeds 
which he investigated (colour, markings, size and weight). The proportion 
of sexes, though constant for each variety, differed considerably between the 
two plants considered, being 100 males: 112 female for Cannabis saiiva^ 
and 100 males: 204 females for Rumex Acetosa. 

A large number of adult plants were measured and weighed to study 
the question of sexual dimorphism. It was found that in the case of Can- 
nabis sativa the males were taller than the females, being as 120:100 at the 
flowering stage and 113:100 later on, but on the other handthefemales were 
heavier than the males (130:100). In the case of Rumex Acetosa the 
females were taller than the males (122:100). 

Lastly,sap was extractedfrom a number of maleandfemale plants of the 
same age and its osmotic pressure was determined as a means of measuih^ 
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its concentration. The pressure, though very variable, was almost always 
higher in male plants than in females, and the difference appeared to be 
due to the organic material rather than to the inorganic salts, and to 
be attributable rather to a different stage of development of the plants 
than to inherent differences between the two sexes; or, in other words, the 
studies indicated that male and female plants do not mature their sexual 
organs at the same stage of development. 

1253 ~ Position and Space given to Ind.vidual3 in the Selection of Plants. — 
Mitschhrlich, Eilh. Alfred n ZeiHchnj: fur PfiintenzUchtuni, Vol i. Part 3 , pp 275 - 
285- B rln, Tu’y r9r3. 

In plant breeding, the selected individuals are certainly planted further 
apart in order to allow of their increasing as rapidly as possible; the space 
given is, however, never large enough to permit of the single plants develop¬ 
ing without being affected by their neighbours. As, however, the compari¬ 
son is primarily made between the selected individuals, and not between 
single groups of individuals, these plants must grow under the same ex¬ 
ternal conditions, for only thus can a correct comparative judgment be 
arrived at respecting the internal characters, and individui character¬ 
istics of the selected plants. This can only be obtained by giving the lat¬ 
ter sufficient space to exclude all possibility of reciprocal influence. Fur¬ 
ther, in order to ascertain the progress made in the selection process, we 
have two criteria : firstly, the average of all single observations, which show 
for instance, that the grain ^ield increases from year to year, or that the 
sugar yield of the beets increases. If the external factors are equalized from 
year to year, the progress of selection during the series of years in ques¬ 
tion follows the logarithmic function of the law of the minimum (Mitscher- 
Uch (i),) for the yield is here the function of the internal vegetation factors. 
This means that newly selected plants make more progress in the first 
year than in the second, and more in the second than in the third, etc. The 
second criterion of the progress of selection follows of necessity from 
the first; it is determi n ed by the fact that the amount of probable devia¬ 
tion, which can be estimated from observations made upon all the off¬ 
spring by means of the averages, and which show how far the single indi¬ 
viduals deviate from the average for the time being, becomes smaller from 
year to year, and that consequently the selection is more constant in its 
transmission and can therefore be continued. 

It is, however, impossible to draw such deductions vith safety from 
the figures obtained by the methods of plant-breeding which are at 
present in use, because the influences of the neighbouring plants vary 
from year to year and thus prevent any estimation of the increased 
constancy of the variety, while the yearly varying external vegetative 
conditions hinder the progress made by the work of sdection being 
recognized from the averages. The individuality of the plant, viz, the cha- 


(i) Bodtnkundfi fur Land^und BofsitoprU Bd, Pansy, Berlin tqis, 

{A^Uhor*s not€)» 
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racters observed and required by the plant breeder, depend wholly upon 
internal vegetative factors. Consequently, the progress made by selec¬ 
ted plants can only be estimated accuratdy if all the external vegetative 
factors are maintained year after year in as favourable a condition as poss- 
ible. This is the goal which every plant-breeder must keep before him. 
There is, however, only one method to attain this end: the selected plants 
should be placed singly in pots sunk in the best soil available and watered 
daily with nutritive solutions so as to keep the soil in a saturated condition 
throughout the whole vegetative period. In this manner, it is possible, 
by keeping the cultural conditions uniform, to show not only what the 
selected plants can do in general, but also how they behave under certain 
definite conditions, keeping these also year after year as uniform as possible. 

The method of planting the selected individuals quite far apart (ix 
or 22 sq. ft. to each plant) and watering them as frequently as i)ossible 
with nutritive solutions affords perhaps a transition to pot cultures. The 
soil round each plant must be kept very loose and clear of weeds. The soil 
of the breeding-plots should be homogeneous, and the subsoil permeable. 

This method leads necessarily to a definitive breeding system which 
meets with all these requirements, e, pedigree breeding. Experience has 
fully justified the practice of first planting the offspring of selected indivi¬ 
duals farther apart, and deferring field cultivation to the second or third 
generation. But a number of difficulties are entailed, especially owing to 
the varying physical constitution and want of uniformity of large areas 

These conditions must be taken into account when comparing theyidds 
of different strains, if any dear idea of the success of the sdection opera¬ 
tions is to be obtained. To this end, control plots must under all circum¬ 
stances (not only in thecase of the first and succeeding generation) be estab¬ 
lished and uniformly distributed throughout the experimental area. It 
is wdl, for the sake of security, to plant at least four plots of equal size, 
narrow strips being the most practicable If the intermediate strips are to be 
turned to account, they should either be planted with seed from the same 
line or the same variety, or dse another crop with a lower habit of growth 
than the lowest grown for comparison should be used in order to prevent 
the stems of various heights suffering from unequal amounts of shade 

The writer suggests the following scheme of arrangement for the pbts. 
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Soil of similar composition should, as far as possible* be chosen. As 
less difference is likely to occur in a small area, the plots selected for com¬ 
parison should be of limited aze. This is practicable if the above scheme 
of planting is adqpted. The comparisons are made between the yield of 
ndghhonring plots, these being pla^d with different lines ^as in the plots 
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i-7> 2*8, 3-9, etc., 20-26, 21-27, 22-28) and compared. In this manner, 
according to the example, 22 comparisons can be carried out. The fact 
that in this way the first and last experiment are only made once, the se¬ 
cond experiment from the right and left hand only twice, the third only 
three times, etc., while the seventh experiment from each side and all the 
intermediate experiments are compared seven times, is justified because 
the value of the yield of the outside plots cannot be ascertained as accurately 
as that of those of the central plots, seeing that the variation of the soil 
m front of the first lot, and behind the last lot is unknown to us. In order 
to obtain the average from all these figures containing elements due to 
the difierences of soil composition it is necessary to reduce aH the results 
to numbers which are capable of comparison; this is done in the following 
manner. The average is taken of the crop of adjoining plots planted with 
difierent lines, e. g. of, lots 1-7 in the diagram. This is taken as re¬ 

presenting 100. The crop (e) of each of the seven plots from which the 
arithmetical mean was obtained is reckoned according to this base. 
Thus^= = . 

In comparing the yield of plots 2-8 the average is again found and 
expressed as Wj the calculation being ^ected in the same manner. 

Comparable percentages are thus obtained which are independent of 
the absolute amounts of the crops and can thus all be treated alike. 

(la represents the average for all lines valued as a, with their probable 
deviations; the average of lines, of b value is taken as jib, etc. Further, the 
average M.; is also obtained of all the averages • i, ...; so the actual fig¬ 
ures are easily found by multiplying the single values jia, P-b • • • (aiid their 
probable deviations) by M and dividing the result by 100. In this way, 
the average values of the single lines (allowing for difierences in the soil) 
are obtained and the defects of the crop resulting from the inequality of 
the soil are, as far as possible, excluded. 

This method of redconing is naturally only effectual when the parallel 
experiments already made show signs of unequal soil conditions. 

The number of lines used for such an experiment can be either small 
or very large; in the last case, the only limit to the extension of the experi¬ 
mental ground is the increasing difference in the soil composition. If more 
than seven lines, or varieties, are used for comparison, it is well to have a 
second row of experiment plots and again to plant line a as a standard of 
comparison, etc; by this means the method can be adopted in aU cases. 

cBtsEAi AND 1354 - Bxperiment on Thfok and Thin Seeding of Wheat carried ont at the State 
PULSE CROPS Farm> Chapman, Western Australia. — Report by geo Commissioner for 
the Wheat Bell of the State oJ W'estern Austral d. Co) mumcaicd io the IntamUcnat 
Institute of A^ncuLure. 

An experiment to determine the correct amount of seed wheat to use 
for hay and grain crops was conducted by the Manager, Mr. J. I^angfidd, 
at the Chapman State Farm during the past year. 

In this trial the effect of using three different quantitiesof seed per acre, 
30, 45 and 60 lbs., was determined. 
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The^^>a/tS were arranged according to the attached sketch. It will 
be noticed that the plots ere in pairs, so that one of the pair could be har¬ 
vested for grain, the other for hay. A buffer plot or division, a drill idth rvdde, 
was located adjacent to each pair of plots to facilitate harvesting operations. 
This division was cropped but wss harvested for hay. Small uncropped 
dinsions about two feet wide were left betw een the different plots to separate 
them. The first pair of plots and ever3" alternate pair vrere planted with 
medium quantity {45 lb ) of seed per acre. These plots were to act as check 
plots by which the 3delds of the other plots could be compared. 

The land used for the experiment is a rather free-working sandy loam. 
It was fallowed 4 inches deep in the spring of 1911 with a shearer mould¬ 
board plough. 

As the paddock was very weedy, it was decided to delay the planting 
until the autumn rains had startedthew’eedsandthen destroythem by culti¬ 
vation. This caused the sowing to be late. After the rains came and the 
weeds had germinated, the ground was cultivated twice with a spring-tooth 
cultivator. The seed was then drilled in with 80 lbs. of superphosphate 
per acre on June 15. After drilling the ground was harrowed. 

The variety used was '' Comeback The seed was obtained from the 
previous main crop of the Farm. It was not graded, but had been re-win¬ 
nowed with a Bagshaw winnower, and the small grains taken out. After 
planting, the crop received no attention until harvest time. 

When the crop was fit to cut for hay, the ends of the plots were trimmed 
off and the area reduced to acre each. The buffer plots were then 
cut out and the plots intended for hay harvested with a reaper and binder 
on October 14,1912. 

The results obtained were as follows: 


Hay Yields. 



Amt of seed 

Yield of 

Computed 

Average 

Plot 

per acre 

plot 

yield 
per acre 

of check plot 

No. 

lbs. 

lbs. 

lbs. 

lbs. 

2 

45 

663 

2652 * 


4 

30 

580 

2320 J 

2670 

6 

45 

672 

2688 ) 


8 

60 

602 

2 408 1 

2464 

10 

45 

560 

2 240 ) 


When the 3delds of the two check jfiots on either side of the other plots 
are averaged, it is seen that the results from the medium sowing are greater 
than from either the lighter or heavier. The difference in the case of the 
light sowing is at the rate of 350 lbs. per acre, and 56 lbs. in the case of 
the heavy sowing. In the latter case it is so slight as to be negligible. If 
the results of the medium sowing are expressed as 100 and the other re¬ 
sults as percentages of this, they will be as follows: 
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I,ight sowing. 87 

Medium » 100 

Heavy » 98 


The other plots intended for grain were harvested with a stripper 
harvester on Kovember 25, 1912. The results obtained were as follows: 

Grain Yidds. 


No. 

of 

Amt. of seed 

Yield 

Computed 

yield 

Average yield 

plot. 

per acre 

per plot 

ptr acre 

chedc plot 

— 

lbs. 

lbs. 

lbs. 

lbs. 

z 

45 

260 

I 040 

) 

3 

30 

240 

960 

> 1036 

5 

45 

258 

I 032 

j 

7 

9 

60 

43 

250 

270 

I 000 

f 080 

1 1056 


The general results of the grain trial, like those of the hay plots, are 
in favour of the medium sowing. Expressed as percentages of the results 
from medium sowing the results are: 


Thu sowing. 93 

Medium » 100 

Th'ck » 95 


The results obtained are those of only one experiment conducted in 
a single season. They cannot, therefore, be considered in any way conclusive. 
They are, how'ever, suggestive and cause one to w’onder whether the almc^t 
universal practice of sowing a bushel or more of seed per acre is a sound one. 
The Rainfall at the Chapman State Farm during the year was as follow s: 


Rainfall igiz: Chapman State Farm. 


January..0.00 iu. 

February . . ....... 0.06 » 

March.0.09 

Aprn. . 0.33 > 

May. a.13 » 

June i“i4.0.60 » 

June 13*30 ... . . , 0.74 » 

July. 5.40 

August.1.65 . 

September... 3.81 h 

Octfiber.0.83 » 

November. 0.26 » 


Prior to planting 


r.34 


f During 
> growing 
t period of 
Wy section I 


During 
growing 
period of 
grain 
section 


December.1.36 d 


















FORAGE CROPS, — MEADOWS AND PASTURES 


1735 


Total for Year.17.26 indies 

Prior to plant ng. 3.21 » 

Doling growing period ot hay section . . 12 43 » 
During growmg period of gram sect on , . 12 69 >> 


Sketch of thin and thick seeding 




Buffer Plot. . . . 

. . 45 ll€. per acre. 

I cirdi width 


1 

2 

) 

) 

Check Plot . . . . 

. 4'> Ib'^. per acre. 

1 

1 

[ For grain 
[ For hay 



Bufff'r Pot . . . . 

( 4^ lbs p r acre. 

( 30 lbs p.'T acre. 

I drill wdth 

1 drill w dth 


3 

4 

) 

) 

Thin seeding. . . . 

. 30 lbs, per acre. 

1 

1 

[ For gram 
[ For hay 


4 

Bulkr Plot. , . . 

( 30 lbs. p^r acre, 

‘ { 45 lbs. per acre. 

I drill width 

I dnll width 


5 

6 

) 

} 

Check riot . . . . 

. 15 lbs. per ace. 

1 

! 

[ For grain 
^ For hay 



Buffer Plot , . 

( 45 lbs. per acre. 

* ( 60 lbs. per acre. 

z drill width 

I drill width 


7 

3 

) 

) 

Thick seeding . . . 

. 60 lbs. per aae. 


( Fot grain 
( For hay 



Buffer Plot. . . . 

( 60 lb% per acre, 

* ( 45 lb-., per acre. 

I drill w’dlh 

I drill width 


9 

10 

) 
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1255 - Elep!iant Grass or Napier’s Fodden Peaaiseium purpareum* — 

Walters, J. A. T. m The Rhodesia A :nculiural Joumait Vol. X, No, 6, pp. 833-836 - j- 

5 phtes. Sal sbury, Rhodesia, Anenst 1913. 

This article is an account of the experiments conducted since the publica¬ 
tion in February last (i) of a description of this grass as a new forage plant. 

Owing to its succulent character and coarseness of stem it does not 
make good hay, but as green fodder for stall-fed animals it can hardly 
be excelled by any other crop in Rhodesia. 

PropageUion .— The best means of establishing a plot of this forage crop 
is by root^ slips planted singly in rows four feet apart and three feet be- 

m] 
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(i) See No. 499, S, May 1913- 
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tweea the plants. After two or three years it will be possible to transplant 
every alternate row, leaving the rows eight feet apart. 

If cuttings are to be used they should be taken from mature plants in 
Mayor June and each cutting should be from 18 to 24 inches long and 
planted slants ise with about two-thirds below the ground. 

This plant shows remarkable resistance to drought and frost and also 
responds readily to irrigation, but in damp situations where water is liable 
to stand, it wilts and is best replaced by paspalum. On dry situations, 
red or sandy sods, and in cold beetles, it is much to be prefered to sugar 
cane and will give better results both in weight of fodder and food value. 

Yield. — During 1912-13 the plot was cut twice when the plants had 
reached a height of 6 to 7 feet and before they showed the least signs of 
flowering. Each cutting gave 12 to 15 tons per acre of green fodder. 
If the cutting were delayed until the plant attained a height of 10 to 12 
feet the produce of one cutting would amount to about 15 to 20 tons per 
acre and this would form good ensilage either alone or with maize or velvet 
beans. 

FIBRE 1256 - Cotton Farming in the Southwest, — cook. 0. f. m V. S. DepaKmem of 

AgrtcuUure, Bureau of Phnt Industryt Miscellaneous Papers, Ctruular 132, pp. 9-18 
Waaliingtoii, July 1913. 

The south-western States appear to be particularly suitable for the 
cultivation of cotto i. The dry climate affords protection against the boll 
weevil and other pests that often reduce and destroy the crop in the 
East. The dry han^est season also allows the western cotton to be gathered 
and sent to market in better condition. But the possibilities of this region 
are not yet appreciated, and the agricultural population is still very small, 
resulting in a high cost of labour and transport. 

The writer emphasizes the importance of a highly trained popula¬ 
tion capable of adapting themselves to local conditions and of producing 
a high-grade cotton of the Eg5i)tian long-staple quality. 

Present methods of living and w^ork are unsuitable, and often end in 
disaster and discouragement. These conditions must be improved, bet¬ 
ter systems of houses must be constructed suitable for summer heat, 
and irrigation works extended. 

1257 “ The Cultivation of Sisal Hemp in Tunis and the Production of Fibre 
from its Leaves.— Guilloceox, I,. and Gagey, R. in Butktm A ncole de VAlJrie 
et de kt Tunisie, Year 19, No. 12, po. s'vs-jSg. Alsfiers, June 15, 1913, 

Experiments have been carried out with Fourc/oya gigapika and A^au 
rigida var. Sisedma in the Experimental Garden at Tunis. 

The results from six-year-old plants are as follows: 

Wt, of raw material Wt. of dry fibre 
kg. hg. 


Foarcroy*. 58 0.980 

Agave.. 62 1,660 
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Thus Sisal gives a much higher jdeld of fibre. From calculations of the 
cost of cultivation the writers draw the following conclusions 

1) The cultivation of Sisal hemp is profitable in Tunis, provided the 
market value is high. 

2) At the price of 3 ^ profit of 27s per acre per annum 

during the first sis years and 13s per annum afterwards is possible; this is 
quite a good return for land of medium quality. 

1258 - The Cultivation of Cowstring Hemp (Sanseviera), — michohe, f in 

VA nculiure pra ique des pays chauds, Year 13, Nos. 132 and 123, pp. 356-375 and 

455 474 IMaj anO Juno 1913. 

The writer summarises the little knowledge available on the cultivation 
of this hemp, he shows that its cultivation may be of considerable impor¬ 
tance, provided the mistakes so far frequently made are avoided. 

The fibre obtained from this plant is very durable even under water 
and for this reason is very suitable for the manufacture of ship's ropes. 

When well prepared it has a higher market value than Sisal hemp. 

As a crop it has two distinct advantages: it can be harvested at anytime 
of the year after it has grown to maturity, and may be decorticated a long 
time after harvesting with no more loss than a little extra work in removing 
the hardened parenchyma. It requires fewer machines, as they can be 
kept at work throughout the year; at the same time stoppages of the 
machines or of picking do not create any difficulties. 

The writer finds it difficult to give details concerning the yield of this 
plant ow ing to the variability in the weight of the fresh leaves and the percen¬ 
tage of fibre, but he believes that it gives the highest yield of all the tex¬ 
tile plants, varying from 5 to 5 tons of clean fibre per acre. 

Notwithstanding the advantages of this crop, its cultivation does not 
increase and this fact the author attributes to the unsuitability of machinery. 

For overcoming the difficulties of transport of the raw material (leaves) 
he suggests the adoption of light portable machinery of moderate 
capacity. 

1259 - Contribution to oar Knowledge on the Influence of Sugar-Cane Culti- crops 

vation on the Productivity of the Land when put under Maize and Rice.— 

Van dur Stok, J. E and Van Haastert, J A. m Archt^f voor de Svthmndvstne tn 

Nedcrlindsch’/nd g, YiSir 2if No 30, pp 94^949 Sourabaya, July 1913. 

The effect of sugar-cane cultivation on the soil and the crops which 
follow it has been receiving the attention of the Government in Java for 
some time, with a view to safeguarding the interests of the native cultiva¬ 
tor who lets his hand to the sugar grower. 

The authors conducted their experiments with 32 plots of 1300 Rhine 
feet (5 34 each in area and divided into two series. Series A was 
planted with sugar-cane (variety No, 247) and series B was sown with earth- 
nuts. In the following year the whole of the plots were planted with maize 
aad the following yields obtained: 

Senes A, .o«C picul (about 8x lbs.) 

Senes B .0.4 plail (about 14 Iba.) 
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Thus the maize was benefited by the sugar-cane. 

Next year rice was taken; allowing for experimented error, the yield 
was the same in the two series. 

From these expeirments the writers conclude that the natives have 
no reason to fear the exhaustion of the soil by sugar-cane cultivation. 

1260 - The Coagulation of Hevea Latex by Smoking. —cota, v. in journal i'A- 
griculitu Tropualf, Yrar i**, No. 146, pp. 231-236. Pari?, Augu^t 31, 1913. 

The vriter states that plantation rubb r has not yet been made 
equal in quality to that of ** Up-river Fine Hard Para the superior 
quality of which is attributed to he Amazonian smoking methods. He 
believes that the chemical composition of the smoke used on the Ama¬ 
zon has no such special action that other materials cannot be used for 
burning, but that the physical and mechanical conditions of coagulation 
and dryii^ determine the ultimate quality of the rubber. 

Mechanical effects — The layers of rubber coagulated by smoking are 
very difFere t in quality from that of the commercial product.. The coagu- 
lum is of a creamy white colour, of medium elasticity and considerable 
plasticity. Its physical constitution is gradually changed and its volume 
reduced; water is given off and it darkens until it becomes black outside. 
This slow contraction continues for days and even weeks. In this way 
is effected spontaneously the work that is done by machinery in the plan¬ 
tation factories. The coagulation of the latex in successive layers favoum 
this spontaneous contraction, as each layer increases the compression of 
the inner layers. 

The writer believes that the superiority of the spontaneous contrac¬ 
tion of the Amazonian rubber over the mechanical pressing of the planta- 
ti6n product, lies in its slow, regular and continuous action, which has 
a very important effect on the quality of the rubber. 

1261 - Exports of Tobacco from Hungary. — (Abstracted from the ** Ccanmerce et 
Industrie de 1912 en Hongrle” publshed by the Chamber of Industry and Commerce 
at Budapest) *n Magyar Dokanynjsa^t Year XXX, No. 18, pp. 4-5. Budapest, Sep* 
tcmber 20, 1913. 

In 1895, the first year of reorganisation, the exports of Hungarian to¬ 
bacco into the countries levying import duties amounted to only 4 800 000 
lbs.; since then it has gradually increased, until in 1912 it exceeded 
25000000 lbs. 

During the last five years the Hungarian Tobacco-Merchants, Society 
has exported the following quantities: 


lbs. 

1908 .19740000 

1909 ..20710000 

1910 . 22 210 000 

1911 ...20980000 

1912 .*.25625000 
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The quantities of tobacco exported from Hungary to various countries 
during 1912 are given below: 


lbs. 

France. 5 790 320 

Netherlands ..6 752 120 

Belg tim .I 030 610 

M-‘iiterranean Ports.5 46^1 240 

G<*r:uany.2 700 600 

Switzcflmd. X 554 200 

D(.nmark. 4.9 840 

England . I 332 170 

Egypt. 156^10 

Poitugal. 427080 

Total . . . 25 632 490 


1262 - Coca and the Cocaine Industry in Peru* — pozzi-escox, Emm. 1,1, Coca et 
sa Culture. Extraction de la Cocaine. — VA.ronomte iropiccde, Year 5, Nos. 4 and 
5-6, pp. 39 - 5 i- Urcls Apr 1 -June 1913. 

For many years Peru was the chief producer of coca, and consequently 
also of cocaine; but this cultivation is now practised with great success in 
the Far East. The increased production has lowered the price to one half 
its former value and left only a very narrow margin of profit for the grower. 
This situation requires the attention of the agriculturist and chemist be¬ 
fore any improvement is possible. 

The two principal coca districts of Peru are the upper valley of the Rio 
Chicama and the region of Huanuco. 

1. The valley of the Chicama, —This valley is situated on the western 
slopes of the Andes and the crop is grown at an altitude of 1500 
to 3000 m. (5000 to 10 000 ft). This region enjoys the dry climate 
characteristic of the high Cordillera, and the soil is poor. 

2. The Huanuco region, —This region, known as the montana, has 
a tropical climate: constant heat with high humidity. The soil is a rich 
alluvium, characteristic of damp tropical r^ons with luxuriant v^e- 
tation. 

The coca of Huanuco is considerably richer than that of the Rio Chi¬ 
cama, the amount of cocaine in i kilo of dried leaves being 8 to 10 grams 
and 5 to 7 grams respectivdy in the two districts. 

Cultivation under shade is easier, requiring less water and less work, 
and giving a greater total production of leaves. This is therefore, a better 
system of cultivation for exporting the raw coca, but the 3rield of alkaloid 
is considerably less than from plants grown without shade, sometimes only 
a third as much. 

For increasing the yidd of cocaine it is desirable to cut back the shrubs 
in order to encourage the development of young leaves which contain the 
high^ proportion of the alkaloid. Before plantii^, the land should be 
entirdy worked; the method of planting in pits must be abandoned, as the 
roots do not succeed in making their way out. The author recommends 
the use of d3manute for effecting this operation economically. 
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While in the growing of coca there is ample room for imjrc^^ement this 
is still more the case v. ith the process of extraction. In this case it is advis¬ 
able to pass the leaves through a mill and effect the extraction by diffusion, 
thus reducing the operations and obtaining a better yield. It would also 
be advantageous to collect the precipitate formed on the addition of alkali 
by means of a filter press 

A point of considerable importance is the extraction of ecgonin, which 
should be carried out by a methodical exhaustion of the leaves by means 
of a warm slightly acid liquid in diffusers similar to those employed in the 
tannin industry. This method would allow of utilizing the old or fermen¬ 
ted leaves in which the cocaine has been destroyed, leaving only the ecgo¬ 
nin. By this method of extraction the yield of alkaloid is almost doubled 
and the industiy- made more profitable. 

1263 - Cultivation of Limes in Dominica. — deslandes, r. and chalot, c. in 

UAgnciilture pfaitque des pays ckauis, Ytai 13, Nos. lao to 123. pp. i77^i95^ 306- 

327, 388-403 and .^37-443. Pai s, March-June iqi3. 

Lime growing is a profitable industr}' in several of the British Antilles. 
Along with cacao it has changed the economic feature of Dominica, which 
at the time of the sugar-cane crisis of 20 years ago had no other agricultural 
product to fall back on. This article points ont the value of the lime industry 
for the French xlntilles and other countries liable to suffer the consequences 
of rdying on a single crop. 

The variety cultivated in the British Antilles is Citrus medica var, 
aciia, which indudes two cultivated varieties: the common lime’* and the 
spindess 

The common lime produces a small fruit }ddding a large quantity of 
juice. The spindess variety is of growing importance. The maintenance 
of the plantations and the picking of the fruits is easier and the content of 
citric add is greater than that of the common lime, though the yidd of 
juice is less. 

The best conditions for growing limes are: i) Altitude not greater 
than 400 m., (1300ft.; 2) rainfall of at least 100 to 120 in., distributed evenly 
throughout the year; 3) a gentle slope facing south or south-west; 4) 

soil rich in potash and nitrogen, and well drained ; 5) proximity to a port. 

The writers describe the various cultural operations. The pips are 
sown in nurseries and the young plants are planted ont when they have 
readied a height of 16 to 18 in.; they should be 15ft. by 15 ft. on the levd, 
somewhat less on slopes. Some planters intercrop their trees with Xan- 
thosoma sagittifolia sniColocasia esculenta for the first two years. Lines 
are greedy of nitrogen and potash. Green manuring with Canavalia ensi- 
foniis and Cajanus indicus suffices to supply the former. Suckers and dead 
branches should be removed as often as possible. 

Limes are liable to the attacks of two scale insects: Mytilaspis citricola 
and Lecanium viride, which do considerable damage. Spraying with a para- 
fin or soda-lye and resin wash is generally employed against these enemies. 
The lime borer {D&ptosUlus praemorsus) often causes serious damage. Cut- 
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ting and burning the dead wood and blocking up the holes is adopted to 
3dll the larvae. 

Most of the fruits are used for the extraction of juice, and as the for¬ 
mation of acid is not completed until the fruits are fully matured, they are 
not gathered directly but allowed to fall to the ground. The average 
annual 3deld per acre varies between 22000 and 36000 lbs. 

The juice is extracted in mills, rarely by pressure, and strained through 
a fine copper sieve to remove the organic matter which would give rise to 
fermentation and deteriorate the product. It is prepared for commerce in 
three forms : raw juice, concentrated Hme juice and citrate of Hme. 

The raw juice is extracted b3" means of granite rollers to obtain the 
product as pure as possible. It is used in medicinal products and choice 
liqueurs, but owing to its lack of keeping qualities the quantities exported 
are decreasing. 

Concentrated lime juice is obtained by evaporating the raw juice to 
^ iQ or even S2 of its volume. Owing to its concentration it has excellent 
keeping qualities and a low cost of transport. 

The preparation of the concentrated juice involves several disadvan¬ 
tages : a) a loss of 8 per cent, of citric add; b) use of considerable quantity 
of fuel; c) a dark coloured product; d) heavy expenses of packing with 
liability of loss. 

To obviate these defects dtrate of lime is prepared, as at Palermo, by 
the addition to the juice of a lime salt. This must be free from impurities 
such as magnesium, iron, alumina. The usual substance employed is 
spent lime prepared by burning corals. The point of complete neutral¬ 
isation must not be reached, or the impurities will be predpitated in the 
dtrate of lime. Complete neutralization is attained by means of chalk. 
The predpitate is washed by a jet of warm water, and put through a filter 
press and afterwards dried. It is brought to about 10 per cent, of water; 
it is then free from liability to ferment and contains about 70 per cent, 
of pure dtric add. 

Some plantations prepare essence of Hmes; the profits from this fully 
cover the expenses of the treatment of the raw juice. 


WE STOCK AND BREEDING. 

1264 - Cattle Dipping at Short Intemis.— E,iii Tke a^. ncuUurd journal 
of ^ho Union of Souih Africa, Vol. V, 3 so. 6, pp. 871-8^9. Pretona, June 1913, 

Before the outbreak of East Coast Fever and the discovery by 
bounsbuiy that it was transmitted by the brown tick, cattle dipping was 
not considered necessary more often than once a fortnight, or just 
suGSdent to keep the ti^ in check. When it was realised that this tick 
spends a comparatively short time of its life history on the host and 
it became necessary to eradicate it, more frequent dipping than once 
in five days had to be resorted to. 

Four varieties of brown ticks: R. apfendiadatuSt R. capensis, R. 
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simus and R. nitens, and the red-legged tick {R. evertsi) are capable of 
transnntting the disease from a sick animal to a healthy one. The last- 
named tick has two hosts and spends more than five days on each. 

The brown ticks, on the other hand according, to Watkins-Pitchford’s in¬ 
vestigations, require a minimum larval period of 68 hours and a nymphal 
stage of only 72 hours. It is therefore necessary to adopt a three-day dip¬ 
ping period in order to stamp out all the ticks from an infested farm. 

This system, however, has not been an unqualified success in Natal 
and the Cape Province. The reasons for this are many. The larval and 
n3nnphal red ticks are usually found low dowm in the hollow of the ear, 
whilst brown ticks in all three stages infest both the inside and outside of 
the ears and around the eyes. Dipping baths are inadequate if the animal 
is not obliged to take a “header 

The strength of dip recommended for three-day dipping is one part 
arsenious oxide to 1250 parts of water—or i lb. arsenite of soda (80% ar- 
senious oxide) to 100 gallons of w'ater Watkins-Pitchford found that this 
solution combined with an emulsion and applied every three days was 
sufficiently strong to stamp out East Coast Fever. It killed the ticks on the 
animal and the emulsion ensured a uniform protection against further 
pathogenic ticks. 

The following experiments were carried out in March 1910 to ascerta in 
what strength of dip is required, its effect on the cattle and at what intervals 
it must be used in order to prevent ticks from feeding on the dipped animals. 
No pathogenic ticks were available for these experiments, so that freedom 
from ticks had to be taken as sufficient criterion of the efficacy of any par¬ 
ticular treatment. 

Cooper's Cattle Dip was used in two strengths 1-150 (arsenious oxide 
I part in 600 parts of water), and 1-200 (arsenious oxide i part in 700 parts 
of water). 

Infestation of the experimental cattle was maintained by allowing 
undipped infested cattle to run alongside them. 

The dip was appHed by hand spraying, and the cattle were thoroughly 
overhauled before and after treatment and the difference noted. 

The animals were sprayed 20 times in all and generally all the brown 
and red ticks were killed at each spraying. After the second spra3dng 
no adult blue ticks were found. About 50 per cent, of the male bonts and 
a few of the female bonts were killed at each spraying. In one instance 
two female bonts stayed on throughout the whole series of experiments 
(94 days). No tick of any species engorged itself during the period. 

As a result of these experiments the author concludes: i) it is possible 
to apply an emulsion containing arsenious oxide (i in 800) every four da3^ 
and one of strength i in 600 every five days without injury to the cattle ; 
2) four-day spraying will keep cattle practically free from ticks in an in¬ 
fested area: 3) a hand dressing of the ears and tail is desirable to sup¬ 
plement the spraying : 4) whenever East Coast Fever threatens, all cattle 
should be dipped every five days with an emulaon of i in 800, and if 
an outbreak occurs, the interval should be reduced to four days. 
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1265 - Experimental Investigations into the Relationship between Homan 
and Bovine Tuberculosis. — Eber in CmiralUat' fur BaMertoh-ie, Parasitenhmdt 
and InfekHonskratikhei^eyu, Vol. 70, Part 5-0, pp. 220-278. Jena, August 23, iqi3. 

Since early in 19 3, continuous investigations into the connection be¬ 
tween human and bovine tuberculosis have been carried out at theV terinary 
Institute of the University of Ueip v . Detailed studies have, so far, been 
made of tuberculosis in 16 children, 3 women, 12 men and 9 covs. 

The vriter first gives a detailed account of the order of the difierent 
operations in the experiment (inoculation of human material into cattle, 
introduction of bovine tuberculosis into cattle etc.}, and then gives the 
data of the experiments which are noted chronologically in an appendix 
and described from a uniform point of vie\\. Ke concludes that bovine tu¬ 
berculosis constitutes a source (and in the case of children, one which should 
not be underrated) of human tuberculosis. The presence in the alimen¬ 
tary canal of a child of the bacilli of bovine tuberculosis gives rise to alte 
tions which may result in death, and in no way differ either macroscopi- 
cahy or microscopically, from those due to the bacillus of human tuberculosis. 
Further, in the case of adults w^ho have died from general tuberculosis, some¬ 
times the bacilli of the bovine form have proved to be the sole pathogenic 
agents. 

Ciystematic intraperitoneal, and simultaneous intraperitoneal and 
subcutaneous injections were made into cattle using human bacillus which 
is harmless to the latter. The material was inoculated after passage through 
a guinea-pig. This treatment in many cases produced peritoneal tubercles ; 
intraperitoneal and subcutaneous inoculations vrere simultaneously made 
from these and proved very virulent in their action on the cattle used for 
the experiment. The writer only once succeeded in producing similar effects 
by simultaneous subcutaneous and peritoneal injections of pure cultures 
of material obtained from human subjects, 

While pure cultures from the peritoneal tubercles of the cattle first inocu¬ 
lated, when introduced by subcutaneous inoculation showed increased, 
but not yet typical virulence, pure cultures from the peritoneal affections 
occurring in cattle which had died of acute tuberculosis due to inoculation 
were excessively virulent. In 2 out of the 7 cases of increased virulence, 
it happened that the material from the human subjects contained exclus¬ 
ively bovine tubercle badlli, which from their long stay in the human body,, 
had forfeited their toxi property, slightly in the one case, but to a con¬ 
siderable extent in the other. No such explanation exists in the other 5 
cases of increased virulence; fm±her, there is no ground for the belief that 
the bacilli of bovine tuberculosis were associated from the beginning with, 
those of human tuberculosis in the material obtained from human subjects, 
or introduced in the course of the experiments. 

The writer therefore regards the systematically increased virulence 
produced in these 5 cases by further inoculation as type changes, and 
considers it a proof of the near relationship between the two varieties of 
tubercle bacilli occurring in mammals, and entitled by Kossel, Weber, 
and Hanss, Typus humanus and Typus bovintis respectivdy. Whether 



1744 


ANATOaiY Ain> PHYSIOI^OOY OF WVB STOCK 


AZUXOHYAin} 

WB:SS!aLCOY 


the change of t3rpe is caused by certain peculiarities of the bacilli present 
in the human material, or by the individual characteristics of the cattle 
experimented upon, or whether it depends upon both these factors, the 
writer could net determine. 

1266 ~ Contributions to the Knowle^e of the Ferments of the Mammary Glands 

and of Milk. — grimmer, W. in Biochmisck& Zeiischrift, Vol. 53, Part 6, pp. 429- 

473. Berlin, July 24, 1913. ^ . 

The object of the investigator was to determine whether milk ferments 
are present in the mammary glands, and whether resting or active mammary 
glands show any difference in their ferment content. The glands of cows, 
mares, ewes and sows were used in the investigation. They were first freed 
from all visible blood vessels, and from the connective tissue and fat, and 
then cru^ed to a pulp. From the latter, extracts were obtained by auto¬ 
digestion and by the use of common salt and of glycerine, and a juice by 
pressure. All of these were tested by the writer with the following ferments: 
protease, ereptase, monobntyrase, amylase, salolase and peroxydase. In many 
cases, an examination of the milk followed that of the mammary glands. 

The results are given in seven tables, and show that proteolytic ferments 
were present in the resting and active mammary glands of the four spedes 
investigated. The only difference was that the products of protein de¬ 
composition from the active glands always contained tryptophane, which 
was not the case in the resting glands. This discovery leads to important 
conclusions r^aiding the function of active mammary glands. The func¬ 
tion of the proteolytic ferment of resting mammary glands is probably, 
like that of the proteolytic ferment present in other organs, to bring about 
the metabolism of the cefls of the gland, and for this the disintegration of 
tryptophane is unnecessary. On the other hand active mammary glands 
widch produce casein, require a ferment to effect the synthesis of this com¬ 
pound. The writer believes that the body protein when turned into milk 
protein is entirely split up into its components. This is rendered prob¬ 
able by the fact that the anto-digestion products of the resting glands al¬ 
ways contain albnmoses and peptone, substances which are absent from the 
active glands. 

In his investigations of ereptase, the writer found that the extracts 
of active and resting glands were able to separate tyrosin from silk peptone 
Whether this separation was due to the proteolytic ferments, or to ferments 
which only split up peptones and polypeptides, could not be discovered. It 
is probable that the peptolytic and proteolityc ferments are not the same. 
The peptolytic ferment is mudi weakened by the autolysis of the glands and 
also by the dialysis of the extracts and press-juice. 

The active and resting mammary glands of all the animals examined 
also contained a monobutyrin-splittii^ ferment, the effect of which was 
much diminished by dialysis. It is therefore probable that the mammary 
glands are the source of the monobutyrrase of milk. 

The mammary glands of mares and sows possess, in the resting and ac¬ 
tive stages alike, a powerful ferment for breaking up starch. In the case 
of the cow the resting glands have much more power of breaking up starch 
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than the active ones. The resting glands of the ewe have no special amylo- 
l3^c property From this, the writer concludes that the amylase in the 
Tpilh of different species is an original ferment 

All the press-juices and salt extracts examined also have the power of 
breaking up salol. Contrar}- to the opinion hitherto held, the writer believes 
that this power of decomposing salol is not a saponification due to alkali¬ 
nity, but a pure ferment action. This is rendered probable by the fact 
that, through dialysis, the alkaline reaction of the extracts with litmus 
wholly disappears without any loss of the power of breaking up salol. 
Further, salolase can be destroyed by heating neutral solutions containing it 
and without appreciably altering their alkalinity. The writer also succeeded 
in precipitating the salol-disintegrating agent by means of ammonium 
sulphate and subsequently re-dissolving the precipitate with water. 

As a result of his investigations of peroxydase, the writer concludes that 
the power of oxydising guayacum tincture possessed by the milk of cow, ewe 
and goat is not attributable to inorganic catalytic agents, but is a process 
of a ferment nature. This ferment should be r^arded as original and formed 
when the gland begins active secretion. No ferment capable of colouring 
guayacum tincture blue seems to exist in the glands of mare or sow, in the 
resting glands of cow or ewe or in sow's milk. In these, the writer merdy 
found in all cases a ferment which oxydises paraphenylenediamine and was 
easily destroyed by heat. 

In condusion, the writer touches on the functions of these ferments; 
he thinks that they are concerned with milk production, but does not ex¬ 
plain the part they play in the process. 

1267 « A Method 0! Determining Early Stages of Pregnaney in Mares*— Bern¬ 
hardt in Z&Etschnft fUr Gesfutktinde md PferdegucJit, Year 8, Part 7, pp. I45>i48. 
Hanover, Juiy 1913. 

The investigations made by Professor Abderhalden at Halle-a-S. re¬ 
garding the ferments present in the bodies of animals have proved that sub¬ 
stances foreign to the spedes, and especially those foreign to the blood, 
when introduced directly into the latter, quicMy disint^ate and disappear. 
This disintegration is due to the action of ferments which make their 
appearance shortly after inoculation (sugar after a few nrinntes, and pro¬ 
tein within three or four days). The introduction of substances proper 
to the blood, on the other hand, leads to no ferment formation. If the sub¬ 
stance used for inoculation is protein, the ferments which develop are pro¬ 
tein-destroying enzymes; if raw sugar is introduced, the ferments formed are 
those which possess the property of breaking up sugars. The introduction 
of fat into the blood by means of a diet rich in fatty substances leads to the 
production of ferments which split up fat. The power possessed by the 
blood of breaking up these compounds lasts for horn two to three weeks 
after the introduction of the latter, and disappears as soon as the foreign 
substances become incorporated into the blood. 

Protein-destroying ferments are therefore always to be found in the 
blood of an animal when it becomes pr^ant. These ferments have the 
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property of breaking dow placenta-protein; they disappear again in from 
10 to 14 days after the birth of the young. Animds which are not pregnant 
have no ferments in their blood plasma capable of breaking up placenta- 
protein. 

On the basis of these observations. Prof. Abderhalden has devised a 
chemico-biological method by means of which it is possible to determine 
whether an animal is pregnant or not, the earliest stages being capable 
of detection (i). 

The writer gives a description of this method, and sets forth in detail 
how it may be applied to mares. The method consists in introducting into 
the blood serum of a mare a fragment of placenta-protein foreign to the spe¬ 
cies {*' Artfremd^'l; the mixture is dialysed and the product investigated. 
If peptone is present this testifies to the existence of ferments in the 
mare’s blood; if the peptone reaction is absent, the blood lacks ferments. 
Thus, according as to whether the blood contains ferments or not, the preg¬ 
nancy or non-pregnancy of the mare can be determined. The reliability 
of this method depends upon the care with which it is carried out. It is 
therefore advisable to follow carefully the given directions : 

I. — The composition and preparation of the dialysing membranes. 

The best membranes are those supplied by Messrs Schleicher and Schfill 
(Germany) ; these are supplied to the market marked 379 A. As soon as 
they arrive the membranes should be boiled for 5 minutes in distilled water; 
they should be kept in the same water. Before use, the membranes must 
be tested for impermeability to proteins and permeability to peptones. 
These tests are carried out as follows: 

a) Test for impermeability to protein. 

5 c.c. of freshly filtered egg-albumen are put in a graduated cylinder, 
Avater is added to make up 100 c.c , and the whole wdl shaken to mix it. Then 
2.5 c.c., of this mixture are placed in a membrane which has been softened 
for 1^2 hour in cold water, the exterior of the membrane is well washed, and 
the membrane placed in an Erlenmeyer flask containing 20 c.c. of dis¬ 
tilled water. Upon the membrane and the contents of the flask a 34 cm* 
layer of toluol is poured. The whole is now covered with a watchglass and 
put into an incubator to dialyse. After 16 hours, the solution may be 
tested for protein. For this purpose, 10 c.c. are placed with 0.2 c.c. of 1% 
solution of ninhydrine (triketohydrindenhydrate) in a graduated reagent 
glass, mixed, and boiled over a Bunsen burner (a sterilized glass rod 10 cm. 
long being introduced to prevent bumping). The whole must be well boiled 
(every membrane alike) but loss of substance should be avoided. The 
time when the first gas bubbles appear on the side (usually after a few 
seconds) is noted; the glass is then held in the flame till the liquid boils 


(1} A description of the scientific principles and of the technique of the method are 
given by the above-named investigator in bis book; **Ahwehrferment$^ da Herischen Or^ 
ganisims **, Edit. Spnnger, Berba. 

We are indebted to this work for the description of the method, and have made 
nse of it to some extent in making this abstract, (^^0* 
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vigorously; it is then held in the side of the flame half way up till one 
minute has elapsed from the appearance of the first gas bubbles. When 
the reagent glasses are cool, the colour of the fluid is examined. If it 
is colourless, the membrane which contained it is impermeable to protein; 
if the Hquid is coloured blue, the corresponding membranes are useless and 
should be rejected, 

b) Test for equal permeability to protein decomposition products .—All 
the membranes which have been proved to be impermeable toprotein, are 
thoroughly cleaned by being first placed for ^2 horn in flowing water 
and subsequently % minute in boilmg water. They are then prepared 
with 2.5 c.c. of I % silk peptone solution (“ Pepton Hochst'"), washed 
externally and placed in a flask with 20 c.c. of sterilized water. The con¬ 
tents of the flask and the membranes are again covered with a ^ cm. layer 
of toluol and a watchglass, and are placed in an incubator to dialyse. After 
16 hours, the dialysed solution is examined for diffused peptone, the same 
method being used as in the case of the protein. The water in which the 
membranes were boiled, in all the reagent glasses, should, if the mem¬ 
branes are all equally permeable, be coloured the same degree of blue. 
If the tint given by some membranes is lighter or darker than the aver¬ 
age colour, the membranes are to be rejected as worthless. 

The good membranes are first washed, then placed in boiling water 
for 30 seconds, and finally put into sterilized water to be kept. 

The flasks in which they are preserved must be quite full of water. 

II. — Preparation of the placenta protein. 

After the membranes have been tested, the placenta-proteinis prepared. 
Fresh placenta only should be used. This is first externally freed from blood 
by being put into a physiological solution of common salt; the chorion and 
the umbilical cord are ihen removed and the placentais cut into pieces about 
the size of a shilling and crushed in flowing ordinary water. The pieces are 
pressed in a doth from time to time. All those which arenoteasilyfreedfrom 
blood are rejected. The others are then reduced to a pulp until they form 
a snow-white mass of tissue, and boiled in an enamelled pot with 100 times 
their volume of distilled water containing five drops of glacial acetic add 
per litre. The pulp is boiled for 10 minutes, the water is poured off through a 
hardened filter and washed; the pulp is then washed for 5 minutes in distilled 
water, and the boiling is repeated, fresh water being used without the addi¬ 
tion of acetic add. This process is b^ repeated about six times without 
interruption. Finally the boiled water (filtered) is tested for protein de¬ 
composition products, 5 c. c. of the liquid being mixed in a beaker with i c. a 
of I % ninhydrine solution, and the whole boi ed over a burner, as in the 
case of the membrane testing. If a blue colouration appears, the mixture 
is boiled till this is no longer visible. At this point, the placenta is placed 
in sterilized water in a bottle with a ground-glass stopper, covered with a 
layer of diloroform and toluol readying to the stopper, and set aside. Pla¬ 
centa-protein thus prepared keeps a long time. 

III. Method of obtaining the blood serum. 

Blood to the amount of 15 to2oc.c.istakeafromtfaemaxetobeinvesti- 
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gated when the animal is fasting; a diy needle is used for the operation, and the 
blood is at once placed in a sterilized centrifugal glass, or Erlenmeyer flask. 
Here it is allowed to coagulate; the serum is poured off into a sterilized 
vessel and submitted to centrifugal action; if there is no centrifugator the 
serum is left to settle in long-stemmed glasses closed by means of a rubber 
cap. It is necessary that the serum should be quite free from haemoglobin. 
After all these preliminaries have been carried out, the serum is examined 
for ferments. 

IV. Method of conducting the investigation. 

2 or 3 c. c. of serum are taken up in a dry pipette and placed in a tested 
membrane together with I gm. of weU-shredded placenta (whichhas previoudy 
been examined for peptone). The exterior of the membrane is washed and 
the latter is put into a flask containing 20 c. c. of sterilized water. A layer 
of toluol ^ cm. deep is poured on the contents of flask and membrane and 
the flask is covered with a watch glass and stored in an incubator at C. 
for the solution to dialyse. After 16 hours, 10 c. c. of the dialysed solution 
and 0.2 c. c. of I % nhahydrine are poured into a beaker and heated over 
a Bimsen burner, the same rules being observed as in the cases of the 
membrane testing and the examination for protein. If after the cooling 
of the contents of the test-tube, a deep blue colour (amethyst) appears, 
this proves that the serum in question contains ferment capable of 
breaking up placenta-protein, and therefore that the mare is pregnant. 
If the dialysed solution does not react with ninhydrine the mare is not 
pregnant. Should ydlowish-red or browmsh tints appear, this shows, 
either that the experiment has not been sufficiently caref^y performed, or 
that the blood contains much acid or alkaH. In this case, the experiment 
must be repeated. 

The experiments should be carried out as far as possible under aseptic 
conditions and in an entirely bacteria-free room. The methods are, of 
course, suitable for adoption in the case of all other animals. 

1268 - Results of Investigations on Heredity in Pigs (1). — frShllich, gustav 
in Journal fiir Lsndwirtschaft, Vol 61, Part 3, pp, 217-235. Berlin, July 21, 1913. 

The writer reviews the observations made in Germany and the Uni-; 
ted States on the heredity of coat colour in swine. It appears that in the 
Fi generation of crosses the following are dominant: 

I. White of Improved German Swine (Edelschwein) over : 
white and black of Hanoverians 
black of Berkshires 
greyish-black of European wHd pigs 
greyish-black of Comwalls 
red of Tamworths. 
black of Caucasian wild pigs. 


(i) An article by W. W. Smith on < Colcr Inheritance in Swine » in The A mart can 
Breeders Magtmne, Vol. IV, Xo. 2, will be abstracted in the BuUeHn for Jan. 1914, as it 
was received loo late for the official e^iition (French) of November, {Ed.), 
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II. Greyish black of European wild pigs over : 

red of Tamwortii. 

III. Black and white of Hampshires over: 
red of Tamworth. 

1269 - Report on the Woburn Calf-Rearing Experiment, ldl 2 -lS. — voblcser# cAms 

J. A. I#eafletpublished by the Royal A^ficuUureU Society of England,pp. 7. I^ndon, 1913. 

This report is supplementary to the general summary published in 
the Proceedings of the Council, November 6, 1912, and contains further 
details r^arding the quantities of food and methods of feeding. 

Twenty bull calves (Shorthorns) were purchased in the open market 
when two or three days old and fed at the experimental farm on whole 
milk for three weeks. They were then weighed and divided into five lots 
according to their weights. Each lot was then put on its special diet for 
a period of nine weeks. 

The particulars concerning each lot and its diet are as follows: 

Lot I. Cod-liver oil and separated milk, — The object of this experi¬ 
ment was to replace the fat removed from whole milk by cod-liver oh. 

During the first three weeks the four calves consumed 86 gallons of 
whole milk costing 4s 2 ,i 6 d per calf per week. The diet was then 
changed gradually, 4 % gall, whole milk and i % gall, separated milk 
mixed with eight table-spoonfuls of cod-liver oil being consumed during 
the first six days. After a fortnight the whole milk went down to 2 % 
gall, and the separated milk up to 3 gall, daily, and after three wed 5 :s the 
four calves were receiving all separated milk (6 gall, daily per lot) and 
so continued until the dose of the nine wed^s, the cod-liver oil being 
increased after four weeks to twdve tablespoonfuls daily. The total food 
consumed during this period of nine weeks by the four calves was: cod- 
liver oil 2 gall., whole milk 59 gall., separated milk 307 gall. — total cost 
£ 4 i6s yd, or 25 per per weds:. Induding the preliminary 
three we^s on whole milk the cost comes to £ 7 6s gd for the twdve 
weeks, or 3s o. 6 Sd per calf per wedr. 

Lot 2. Cdf meal {commercial), — As before the calves had whole 
milk for the first three weeks. After the we^hing they took for the first 
week 2 gall, of whole milk and i % gall, of separated milk daily along 
with 2 gall, of calf meal. The whole milk was gradually reduced and after 
three weeks the four calves took only 4 gall, daily of separated milk 
with the 2 gall, of calf meal. The total food consumed in the nine weeks 
was: calf meal 112 lbs., whole milk 37 gall., separated milk 212 gah.—Total 
cost £ 3 II5 nd, or 2s per calf per week. 

Lot 3. Gruel {linseed and oatmeal) with separated mtlk, — As before the 
calves had whole milk for the first three weis. For the first week after 
wdghing, they had 4 % gall, whole milk with 1% gall, separated imlk 
daily and % gall, daily of grud. After three weeks they were taking 4 gall, 
daily of separated mfik and i % to 2 gall, of grud for the lot of four. 

One calf had to be removed from the experiment on account of scouring 
and is left out in the final reckonings. The total food consumed in the nine 
wedrs by the four calves was: oatmeal 84 lbs., linseed 14 lbs., whole milk 
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57 gall., separated milk 224 gall. — cost £4654^^, or 2$y,yydpeT calf per 
week. 

Lot 4. Whole milk, — This lot continued the whole milk diet throughout; 
in nine weeks they consumed 356 gall., costii^ £ 10 ys Sd^ or 5s 9.22 d per 
calf per wedr. 

Lot 5. Crushed oats and separated milk, — These animals were bought 
a fortnight later and consumed rather more milk during the first three weeks. 
For the first six days of the experiment they took i lb. of crushed oats 
among them daily; as the proportion of separated milk was increased the 
oats were increased to 2 lbs. daily. After 24 days they were receiving 6 
gall, of separated milk and 4 lbs. of oats daily. The oats were always 
given dry and never mixed up with the milk or made into gruel. During 
the nine wedcs they consumed 208 lbs. of oats, 66 gall, of whole milk, and 
296 gaU. of separated milk, costing £ 5 os loi or 2s 9.61/i per calf per week. 

The results obtained by the different systems of feeding are compared 
in Table I. 


Tabi^e I. 


\ 

j 

Pood 

locrease 

per calf per week 

Coat of each lb. 

increase 
of li’ve weight 



lbs. 

i. 

I 

Cod-liver oil. 

9,66 

3*33 

2 

Calf meal. 

8.66 

2.77 

3 

Gmet. . 

8-33 

3-45 

1 

Whole milk' ... .. 

12.83 

5^39 

5 : 

Crushed oats .... . 

13-30 

2.52 


From this table it will be seen that the crushed oats gave the highest 
gain in live weight and at the lowest cost per lb. of increase. The next high¬ 
est gain was with whole milk, but the cost, it will be noticed, was much 
increased. Between the other feedings there was not much to choose. 

At the end of the nine wedrs of special feeding the calves were turned 
out into the yard and all fed alike with separated milk, a little linseed cake 
and crushed oats. Tater the milk was given up and they were turned into 
the fields and given linseed cake, crushed oats and hay. Shortly after this 
fat nearly5 months) they were castrated. At the end of twenty weeks they 
were weighed again and the results obtained are set forth in Table II. 
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Tabue IL 



1 

ist Period 

2nd Period. 

Whole Period. 

Food 

Average daily 

gain per head 

Cost per head 

per week 

Average daily 

gain per head 

Average daily 

gain per head 


lbs. 

s 

d 

lbs. 

Us. 

I. Cod-liver oil. .. 

1.90 

2 

8.19 

i.d 3 

1*74 

*. Calf jaeal........ 

1-75 

2 

0 

1-53 

1.62 

3. Gruel (3 calves) * . 

1-57 

2 

4.67 

2.01 

1.84 

4. Whole milk. 

2.00 

5 

9.22 

1.90 

1.94 

5, Crusiied oats (3 calves) ** 

2.19 

2 

9.61 

1.90 

2.00 


« Ose calf removed from experiment owing to scouring. 
*• The calf died from anthrax. 


Table II shows that not only did the crushed oats and separated 
millg feeding give the highest gain at the least cost during the feeding of 
weeks with the special foods, but that subsequently, when the calves 
were turned out in the fields and all fed alike, the total live weight 
continued to be higher with this lot than with any of the others. This 
leads to the conclusion that the influence of the early feeding of calves 
has an important bearing on their after development and that a “ good 
start is very essential. 

It is intended to carry on this experiment until the bullocks are ready 
to be sent to the*butcher. 

1270 - Experiments on Pig Fattening in Prussia with Automatie Feeder or Com* 
mon Trough. — DeI^iBAJcLre in TterzucJUnachrichim der Landwirischaftskammer fdf 
iic PrmAi Bratidcnbi^r^ mi der VersuchsstaHon fUr lmdm%*tschapliche 

te zit Kar^^adt {W6s*pri(imiz)t Year 6, No. 8, pp. 114-117. Prenziatt, 

gust 31, 1913. 

The object of these experiments was to ascertain which of the two 
methods of feeding was the more expensive. Sixteen pigs, eight week- 
old, of the improved Hanoverian breed were used: they were divided into 
two lots. Shortly after the b^^nning of the experiment one animal was 
removed from each group. 

Group I was fed by an automatic feeder (Holtenberg's system) and 
group II was fed from a common trough three times a day with food subtly 
moistened with warm water. During the first eight days of the experi¬ 
ment the pigs received as drink 2 litres {i 3 ,^ quarts) of centrifugated skim 
tnilk to which some wheat meal and barley groats were added. The fattening 
was continued until the average weight of 220 lbs. was reached. 

The composition of the rations during the experiment is shown in 
Table I. 
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Tabi 3 I. 



H 







Quantity 
given daily 
to eadi pig 
of group 11 

lbs. 

Parts 

a. 

■ 

B 

2 

2 

I 

_ 

_ 

1.16 

12. 

B 

^9 

2 

I j 

X 

2 

— 

1.76 

16. 

iH 


5 

2 

2 

5 

— 

3.19 

20. 

8 


6 

2% 

2% 

8 

— 

4.29 

M . 

8 


6 

I 


8 


5.83 

28. 

8 

1^9 

6 

I 


8 1 


6-93 

30. 

8 

i^H^B 

5 

I 


8 I 

2% 

7.48 


Lot I attained at the ^e of 28 weeks all but one day the desired aver¬ 
age weight of I quintal (220 lbs.) per head; lot 11 readied it at the age of 
30 we^ and one day. 

The cost of the food for the first lot was £19 izs sd and for the second 
f 17 14s od. 

The increases of wei^t at the different ages are given in pounds in 
Table H. 


tabi^ n. 


1 

Periods in weeks 

1 

1 1 

Xot I 

1 ^7 pigS) 1 

[ Lot n 

j 17 pigs) 

1 

1 Initial 

Wright 

1 

1 Final 
wrig^ 

i 

Incaease 

during 

period 

Initial 

weight 

1 Final j 

weight 

1 ' 

Increase 

during 

period 

Stoi2 ...... 

2X6 

404 

188 

1 

224 

i 

334 

IXO 

12 16 . . . . , . 

404 

64 X 

23S 

334 

508 

174 

16 ^ 20. 

641 

950 

309 

508 

746 

238 

20 24 . , . . . . 

950 

1257 

307 

746 

104 

2g8 

24 » 28 . . . . . . 

1257 1 

1540 

283 

X04 

I 351 

307 


(C7 days) 





28-30 4- I <lay . . . i 

sold 

— 

1351 

I 540 

189 
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The following figures give the results of the fattening; 


I/DT I 
Receipit 

£ s d 

7 pigs (total weight 1540 lbs ) £5 135 Sd each . 39 15 8 

Expenses 

£ s d 

Purchase price of 7 pigt . . . 9 ic i 

Cost of feeding.19 2 ii 

Attendance 139 days. 278 

Insurance . . . 212 33 3 10 

Net profit.£ 6 ii 10 

Net profit per head. 18 10 

Cost of production of i cwt of hve weight.£ 2 Ss 2d 


I,OT II. 

Receipts 

£ s d 


7 pigs (1540 lbs.) «.t £ 5 13s ^d each. 39 i5 8 

Expenses 

£ s d 

Purchase price of 7 pigs. 9 12 i 

Cost of feeding. 17 14 o 

Attendance 154 days (i). . 3 14 o 

insurance. 2 i 2 33 i 3 

Net profit...£ 6 14 5 

Net profit per head... 19 3 

Cost of production of i cwl. of live weight.£ 2 od 


It follows from this experiment that from an economic point of view 
there is not much difference between the use of the automatic feeder and 
that of the common trough. For undermanned farms the automatic 
feeder might be recommended 

1271 - The Value of Potatoes as a Piineipal Pig Food. — i^hmann in journal 
fiir Laniwirtschafi, Vol. 61, Part 3, pp. 361-397- Berlin, July 21, 1913. 

The writer enumerates the causes which have led to a change in the 
method of fattening pigs. He gives an account of the fattening experiments 
he made at the Gottingen Experiment Station with the object of finding 
out a pa3dng system based on the use of potatoes as the chief ration. The 
pigs were given as a basal ration 2.2 lbs. of chick peas (^'Gramerbsen*') 
and 0.22 lbs. of fish meat 

The feeds for comparison, maize in experiment I, and potatoes 
in experiments II, HI and IV, were fed in as large quantities as the 


(x) This item is ^ d higher per day and per head than in h>t X on accotxat of the 
greater amotmt of attendance this lot required. 


















1754 


animals could consume. As their need of food increased, a larger 
amount of the feeds to be compared was given to the pigs. A little lime 
was also added during the first wedrs of the experiment. In experiment II 
the animals were allowed from the first day to eat as many potatoes as 
th^ could. In experiments III and IV, on the contrary, the potatoes w re 
fed during the two first four-weekly periods according to the weight of the 
pigs. During this time, the latter were also given a little rye chaff; in experi¬ 
ment rv meat meal was substituted for this from the third weekly period. 
Experiment I was a test of com or maize feeding, experiment II a test of 
rapid fattening on potatoes ; in experiment III the pigs were fattened on 
potatoes after a preliminary period, while in experiment TV they were fat¬ 
tened on potatoes after a preliminary course of meat meal. The experi¬ 
ments fell into 4X2 = 8 dimsions. Nos. 1,6 and 8 began with 6 and 
ended with 5 pigs; Nos. 2, 3 and 5 began and ended with 6 and Nos. 4 and 7 
with 5 pigs. The animals were of selected native breeds and weighed 
as follows according to the divisions: i = 46.0 lbs.; 2 = 46.6 lbs.; 3 = 
49.1 lbs.; 4 = 50.6 lbs.; 5 = 46.4 lbs.; 6 = 46.0 lbs.; 7 = 43.1 lbs.; 
8 = 46.2 lbs. 

The pigs were fattened until they each attained the weight of from 231 
to 242 lbs., which necessitated 5 four - weekly periods. The final 
weights and the increase in the four experiments are given in Table I. 

Tabi^E I. 


ninal vdlght in lbs. Increase 

in wds^ 


Pig 


1 

1 I 

1 

a 

t 

1 1 

3 

} 

4 

1 5 

1 

j perpig 

6 ! 

j ita. 

( Eot 

Szpemaent I ] 

( » 

X 

1 

i 

253-0 ' 

1 

' 264.0 1 

283.1 

218,9 

201.1 

_ 1 

2 

1 

280.5 

1172.51 

326.0 

341-7 

179.3 i 

\ » 

» n ] 

f » 

3 

213.0 

217.I 

192.3 

270.4 

214.3 

173-8 i 

4 

229.4 

192.5 

246.2 

227.9 

217.6 

> 168.08 


s' 

238.3 

254-4 

275.2 j 

1 256-5 1 

268.8 

; 153-3) 

. nxj ^ 

6 

234-7 

1231.0 1 

i 

178,6 1 258.9 

1 

212.3 

> 187.22 

} 


7 

251.2 

1244.2 \ 

' 229.2 1 

i 227.5 i 

213,0 

1 188.54 

* . 

8 

171.8 

i ' 

1 231-0 1 

1 1 

1 265.1 j 

1 245.5 j 

238.0 


The animals fed on maize and those given potatoes thus developed dif¬ 
ferently ; this the writer attributes to inequality in appetite. 

On an average the latter were more uniform in size and larger than the 
former. 









PIGS 


1755 


The weights in pounds of maize and potatoes consumed per head per 
day are given in Table II. 

Tabi3 n. 




' 


n 

m 

rv 



1 

I 

Maize 

fattening 

Sapid 

fattenmg 

mfii 

Potatoes 

(with prelim tnary 
fattening) 




potatoes 

without 
meat meal 

with 

meat meal 

I fPeriod 

of 

fotar weeks) j 

0*73 

5-37 

1.21 

1 

1 

j I 28 

2 » 

)) 

i ,> ! 

0.86 

5.08 

1.83 

1 1*74 

3 

» 

t 

' * 1 

2.09 

7-79 

' 9.86 

i 9.99 

d } 


) » ' 

1 

2.86 

11,07 

1454 

j 12.23 

5 ^ 

) 

) > 

4.18 

15*09 

18.17 

15.03 

6 ) 

0 

1 D * 

1 

5.37 

16.65 

2145 

1 

j 18.55 


In all the experiments, therefore, the pigs were able to consume more 
food in proportion as they became older. This increase, however, showed 
itsdf sooner in the case of the maize-fed animals and proceeded with more 
regularity than in that of the pigs fed on potatoes, which, as is shown by 
experiment II, only consum^ an appreciably larger quantity of pota¬ 
toes for the third four-weddy period. In experiment VI considerably fewer 
potatoes were eaten than in experiment III, no doubt owing to the meat 
meal given, which appears to diminish the power of potato consumption. 

The total quantity of nutritive substances and of pure protein consumed 
and the increase in weight per head per day are given in pounds in Table III 


Table HI. 




Total 

of nutntive 

substances 

Pure protein 

Total increase 

m wmght 

Amount 
of total food 
used for 

100 peris 
of incnmsed 
weight 

Expt. 

I. 

3.61 

0.581 

1.214 

296 


n.. 

3-63 

0*451 

I.091 

332 

» 

m.. 

3.74 

0.458 

r.217 

308 

» 

IV. 

3.63 

0.546 

1,217 

296 
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The potatoes therefore supplied the pigs fattened on them with as 
large an amount of total nutritive substance as maize when used as a fat¬ 
tening ration. The latter, however, produced more increase in weight be¬ 
cause it has a higher pure protein content. Pigs fattened on potatoes with 
a prditninary period attained the same weight as those fed on maize, in 
spite of the lower protein content. The reason for this in experiment 
in was, probably, the increased power of hydrocarbon assimilation con¬ 
sequent upon the good fattening preparation, while in experiment IV the 
meat meal had produced an increase in the protein content of the potato 
ration. 

Consequently, the latter method must be superior to the first, seeing 
that it entails no increase in the total amount of the food rations, but only 
a change in the proportion of nutritive substances. The dif erent values 
of the several experiments are clearly shown by Table IV, in which the 
profits are worked out per pig. 



Gross Profit 

Net Profit 


i s d 1 

s d 

la fatteaiag on maize. 

I 7 3® 4 

10 5% 

» rapid fattening on potatoes. 

I 3 7^4 1 

6 9% 

it fattening on potatoes after prelimtary pci.od , . 

I 10 8% 

13 10 

> fattening on potatoes 0.22 lbs. meatmeal after pre- 
Ujninary period .. • 

I II 5 ^/t 

14 6 


It is thus shown by the experiments that rapid fattening is much less 
profitable than the other systems of fattening with potatoes, or than fatten¬ 
ing on maize. Fattening with potatoes with a preliminary period, during 
which meat meal may or may not be fed, is, however, far superior to fatten¬ 
ing on maize. There are therefore methods of fattening with potatoes as 
a principal ration which are as efficacious as those based upon the use of 
maize. 

1272 - Methods of Fattening, Dressing and Marketing Poultry, — Mitchell, r. v. 

in Monthly BuUetm of the Missouri Siati Board of A^ncuUurei Vol. XI, No. 2, pp. 4-32. 

Columnr, Mo., February 1913. 

The good points in a suitable table bird are: i) a well shaped body, i. e, 
long and deep, with back and breast broad, legs short and w^ set 
apart; 2) good health; and 3) the ability to stand forced feeding in dose 
confinement. Birds of this type should be selected from the flock and 
mated with similarly well-shaped male birds so as to build up a strain of 
reliable pedigree. 

One of the most popular breeds of farm chickens is the Barred Ply¬ 
mouth Rock, a strong hardy bird laying as many eggs as any of the general 
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purpose breeds. Birds \\ith yellow skin and shanks are preferred in the 
best markets. 

Young birds that have been allowed free range are not in good market 
condition but having good body frames, they respond to feeding veiy 
quickl}' and will gain in weight from 25 to 40 per cent, in two weeks time if 
properly cared for. The writer carried out experiments on different rations 
at the Pennsjdvania Experiment Station during the fall of 1911, with the 
following resalts: 

1. Birds fed on corn meal and meat scrap moistened with water 
gained in weight twice as much as birds fed on shelled corn and meat 
scraps. 

2. The addition of wheat fco a diet of shelled com and meat (maize) 
reduced the increase in weight. 

3. Birds fed on com meal and buttermilk and kept in a fattening 
crate gained in weight three times as much as birds feds on corn meal alone, 
and this gain was made at a cost of about 3 ^ j i {7 cents) for each pound 
gained, whilst the cost of the gains of the birds fed on whole grain ranged 
from IS to 2s (30 to 60 cents) for each poun.. gained. 

These results prove that whole grain does not fatten chickens and that 
the best results are obtained by feeding finely ground feeds to birds 
confined in crates. 

The writer describes a fattening crate and method of constructing it. 

The birds are placed in the crate 24 hours before receiving their 
first feed. Food is given sparingly at first to enable the birds to stand up 
better under the heavy feedmg to follow. The^- are allowed to eat as much 
as possible, 20 minutes usuallj^ being suJ&cient time. Regularity and dean- 
liness are essential in maintaining the birds in good condition. 

The feed should be finely ground. An excellent fattening ration con¬ 
sists of the following: 

2\ lbs. of wh'te bolted (sifted) com meal. 

6 lbs. ot low-grade flour, or good^grade of wheat middliags. 
i lbs of pea meal, or finely ground hulled oats. 

One pound of the dry mixture is mixed with two pounds of butter¬ 
milk to form a thin butter that will pour out of a bucket. Sour milk may 
take the place of butter milk, or 15 per cent, of meat scrap may be added 
to the mixture if water is used. No grit, green food or water should be 
given to crate-fattening birds and the process should not extend beyond the 
second week. 

The writer experimented with different rations on birds ed in crates 
during the fall of 1910 at the poultry department of Cornell University. 
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The rations were made up as follows : 

Pens I and 2; 

24 lbs of wh^te bolted com meal 
6 lbs. of low-graJe flour 
I lb ot oatmeal 
I lb. oi pea meal 
I lb. ot buckuheat miUdbngs 

1 lb. of wheat miudlmgs. 

Pens 3 and 4: 

12 lbs. of wh te bolted com meal 
4 lbs of low-graue flour 
6 lbs. of oatm al 
6 lbs. of pea mial 
4 lbs. of buek\«ti at middlings 

2 Iba. of wh&^t m ddl ngs. 

Pens 5 and 6: 

I lb. cf white bolted com meal 
I lb. o low grade flour 
10 lbs. of oaim al 
10 lbs. ol pea meal 
8 lbs. of buckrvh(.at midllings 
4 lbs. of w-heat middlings. 


AH these rations were mixed in the buttermilk to the coxisistency of 
butter. The birds were fed three times a day (at sunrise, 11*30, and 4.30) 
for a fortnight. Their appetites were good, except one bird in eadi of pens 
I and 4 and two birds in pen 5. 

The results obtained are shown in Table L 

The amount of feed consumed by the birds in each pen varied slightly. 
Two birds were removed from pen No. i. during the experiment and 
were not reckoned in the per cent gain. The birds in pens i and 2 made the 
best gain, those in 3 and 4 the next best, and in 5 and 6 the least gain. 
The gains are in proportion to the amount of the rations. 

The birds in pens i and 2 had the best appearance. They were well 
filled out, creamy white in colour, with the fat well distributed over the 
body. The birds in pens 5 and 6 had wrinkled skins and poor colour and 
had little fat distributed over the body. When drawn the entrails and 
gizard showed practically no fat. 

The writer describes the methods of killing and cleaning poultry. 
Effective bleeding is obtained by inserting a knife into the bird's mouth 
on the left side of the neck and giving a downward diagonal cut which 
severs the two main blood vessels in the neck. By piercing the brain in 
the centre of the head a little behind the eyes the muscles of the skin will 
relax and the feathers can be pulled out easily. 

For encouraging the better marketing of poultry, the writer recommends 
organisation of the producers to ensure better market prices and adds as 
an appendix a copy of the constitution and by-laws of one of these organiza¬ 
tions, taken from Bidletin No. 208 of the Ontario Department of Agriculture 
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Tabi.E I — (weight in lb$,) 


Pen 

At be¬ 
ginning 

At end 

of 1st 

week 

At end 

of 2nd 

week 

Before 

killing 

Dressed 

Tota^ 

gain 

% gain 

Total of feed 





28.75 




G.ain. 

23.7 

I 

22.9 

27-9 

3<=*-3 

25.75 

7-4 

32.4 










B. M Ik. 

5 M 



36.2; 

38.5 

36 25 




Gra.n . ... 

« 6.35 

2 

30.8 

325 

77 

25.2 










B. M>lk. 

5*70 


30.S5 


38.4 

364 




Grain. 

* 5*5 

3 

37 3=1 

32.45 

7.55 

244 






1 




B. M k. 

63.12 







S .4 


Gran. 

266 

4 I 

31-25 

37-05 

39.65 


33 5 

26.5 



1 




3722^ 




B Mlk .... 

665 


• 







Grain. 

. 256 

5 

31.0 

35-75 

37-95 

35.32 

31.I 

7,0 

22.5 

1 

i 





1 




f B. Milk. . . . 

. 76.8 









1 Grain. 

. 225 

6 

31-1 

35-75 

37-35 

34-95 

31-5 

6.3 

20.2 

1 









1 

/ B. Mik. 

. 67,5 


1273 - Results 0! thd Season 1912-13 of tha Service for the Control of Silkworm silkwobiss 
Egg Breeding in Fiance. — BulUm m^imel de Office dc RensH^nements A^ri» 

Year 12. 7, p. 7 9 P n% ^uh lyis 

The service of Control of Silkworm Egg Breeding created by decree 
of April 26, 1907, with the object of assuring the freedom of the eggs from 
disease (both for home use and for exportation to countries which require 
guarantees in this respect) has carried on its work during the season 1912-13, 

Two inspectors, directors of the sericulture stations of Draguignar 
and Alois respectively, and eleven controllers have beenemplo3’'ed in the 
work* 

The number of establishments inspected was 88, and the reports 
show that distinct improvements have been eSected as much in the 
selection for breeding purposes as for the quality of the cocoons. 

From 497 666 lbs. of selected cocoons, 34 645 lbs. of egg swere obtained. 

The number of cases certified by the Service reached 537 575, containing 
a total of 23 893 lbs. 

The number of batches of eggs sampled in the rearing establishments 
and examined at the stations of Draguignan and Alois totalled 2749, of 
which only 16 were found to be diseas^ .This result shows how carduhy 
the batches attacked by pebrine had been removed by the egg-breeders and 
the controllers of the Service 













1274 “ The Stickleback, a Source of Danger in Fish-Breeding. — Mitten der 

Kgl. Bayer. Biolog. Versuc^ssalion fflr Bischerei n Muncte’ , in Al ^memi FiscUtei- 
Zeitun%, Year 38, No. 17, op. 411-11- Munich, September t, 1913, 

The two species of stickleback occurring in Cerinany, Ga^te/os^c^fs acii- 
leatus and G. pnngitius, are often attacked by Xosenw cn a para¬ 

site belonging to the sporozoa. The seat of the infection is usually the ex¬ 
terior wall of the body, on which W’hite tumours, often as large as peas but 
not malignant in character, sometimes appear in such numbers as to give 
the fish the appearance of being encmsted v^ith pearls. The parasite may, 
however, penetrate into the internal organs, and notably the ovary^ where 
it is no longer harmless. 

According to Dr. Kunt (Norway), Xosema also occurs ou sea-trout 
and plays a conspicuous part in the troubles of the Piscicultural Institute 
at Taerdal. Here it has been exclusively found in the ovaries of its 
victims. The parasite penetrates into the eggs and destroys them. In e 
coast region of West Sweden gudgeon {Gc''':iis niger) has been attacked by 
Nosema and the egg-production of this fish has been affected. The parasite 
has not yet been found in artificially bred fish in Germany. The system¬ 
atic destruction of the sticklebacks’ nests is recommended as the best 
method of preventing infection. 

The article contains an illustration showing a stickleback covered wnth 
Nosema tumoius. 

1275 - Contribution to the Study of Furuneulosis, especially with regard to the 
Salmonldae. — Hutsow, Kabl m .ui^cmeine Fi scheiei-ZH^m^i Year 38, No. 10, 
pp. 250-253; No. iS, pp. 158-463. Mu^iich, May 15 and September 15, 1913. 

Furunculosis, which chiefly occurs among the Salmonidae, is an infec¬ 
tious disease caused by a specific bacterium, Bad. salmonicida. It is usually 
characterised by the presence in the muscles of furuncles containing blood and 
pus. These are, however, often absent, and the intestine becomes inflamed 
and bloody infiltrated patches make their appearance on the organs. T!ie 
typical form of furunculosis is a general infection of the blcod, ha\dng 
its origin in the intestine. The furuncles alw^ays make their first appearance 
after an inflammation of the intestine. Death frequently occurs before the 
formation of furuncles and often even prenous to the appearance of the 
bacteria in the blood. In the latter case, the bacteria remain exclusively 
in the intestine. The w'riter gives the name of intestinal furunculosis 
to this form of the disease, the fatal ending of w’^hich is due without doubt 
to the bacterial toxins making their wny into the blood. He also distinguishes 
a latent form of furunculosis, in w^hich the bacteria aie present in the in¬ 
testine of the fish but have no effect upon its liealrh. 

It is not known w^hy the disease appears under different forms. Per¬ 
haps there are several species, or varieties, of the bacteria, differing from 
one another in the effects they produce on the fish. The increased vim- 
lence of the same bacterium might, however, account for the phenomenon. 
The greater toxic action probably also plays a part in the varying severity 
of disease; thus in open winters sometimes few fish die, while on other oc¬ 
casions almost the whole stock is carried off. The various forms of funm- 
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culosis may also depend upon the different behaviour of the fish towards 
the bacteria. 

This is probable from the facts that the fry are immune to the 
attacks of the furunculosis bacteria, and that one-year-old fish in open 
waters are fairly immune to the natural occurrence of the disease, and do 
not easily contract it when inoculated. This fact renders it probable that 
3"oung fish have the power of rendering the inva ing bacteria innocuous, and 
therefore possess a certain degree of immunity against furunculosis. 

For the control of the latter, the writer recommends, as a result of 
his investigations at the Experiment Station at Munich, the removal from 
the w’ater ot all dead or infected fish, when it is a case of open waters. Unless 
this precaution is taken the diseased fish continue to liberate spores into 
the water, and the dead \nctims, especially when they deca3^ form excel¬ 
lent breeding places for the bacteria. All implements which have been used 
in infected waters should after use be dipped each time in lime water, or 
a solution of permangan te (i * 100 000), or else disinfected by having 
boiling water poured over them. If furunculosis breaks out so violently 
that the whole stock is in danger, it is advisable to remove all the fish from 
the water. The writer recommends permanganate in a solution of 
I * 100 000 for the disinfection of the breeding ponds. 

The spore content of the water is first ascertained, then the required 
amount of the salt is dissolved in water, and poured into the pond. A 
pond with 62 550 spores per c.c., when thus treated by the writer, was 
found after one hour's time to contain only 98 spores. After 24 hours had 
elapsed, the number of spores per c.c. had increased to 3830, and in two 
days to 12 580. 

The samples for counting were always taken from different depths 
and spots, and show that it is possible to obtain an equal distribution 
of the salt. This method is only suitable to use in the case of ponds 
from which the fish have been removed. The writer recommends a 
1: 150 000 solution of the salt for the destruction of bacteria in ponds 
stocked with fish. In both cases it is necessary to repeat the disinfec¬ 
tion at 2 to 3 days' interval. 

1276 - Manuring Experiments on Fish Ponds, keresheimer in Monmshgfte fUr 

La^\iwip^schiit, Y-'a’- 6, Part T)p 22^-238 Vienna, Au^u^t 1013 

The writer criticizes the experiments made by Kiihnert-Preets on 
the manuring of fish ponds in Schleswig-Holstein (i) and refutes his results. 


(1) Pablislied m Ffsckerti-Zeattni, Vol. i6, No. *6, pp. 3a3-3a9. Neudamm, June ag, 1913. 

{Ei.). 
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FARM ENGINEERING 

AcsicoLTakAL 1277 - Development and Present State of Agricultural Machinery.—F iscbei;, q . 

MACHINERY in ZeitschiTi ae$ Ve* ernes Dc:rschei In enteiue, Voi. 57, Nos. 30, 31 and 32, pp. 1165- 

AND 1169,1212-X21S and 1263-1268. B.ri n, July 26, Augu-^t 2 and 9,1913. 

iMpLEiiENTs development of agricultural macHnery did not arise in conse¬ 

quence of the demand on the part of farmers for better implements or for 
machinery. The first steps are almost exclusively due to the machine in¬ 
dustry itself. Technical progress and social and economic changes induced 
farmers to use machines. The 'ivriter treats in his paper only of such 
groups of machines as deserve special mention either for their importance 
or for the technically successful way in which the problem set before them 
has been solved. 

The oldest form of drilling machine was in two separate parts, the 
first of which \vas a one-horse two-wheeled chariot, which by means of 
shares opened six furrows; the other part which followed was the seeder, also 
on wheels, v’hich was pushed by a man. A great improvement on this 
was the English drilling machine invented by James Cooke and unmistake- 
ably the forerunner of modem drills. The seedbox is broad, the seeding shaft 
which raises the seed by means of small scoops is driven by an interme¬ 
diate shaft, and the seed falls through funnel-shaped tubes into the hollow 
shares that open the furrows. The most recent drills diger from Cooke's 
in the steerable fore-carriage and in the jointed lever to w^hich the hollow 
shares are fastened; thus everj^ share can follow the inequalities of the soil, 
while the steering of the fore-carriage facilitates the straight running of the 
machine and consequently the straightness of the rows. 

The writer points out the difficulties which have still to be overcome 
in the construction of a good drill and proceeds to discuss the development 
of manure spreaders. These resemble drills in some points, but present still 
greater difficulties as they have to deal with the most various kinds of ma¬ 
nures. One of the simplest and oldest forms is that in which the hopper 
has a slit in its bottom through which a stirring shaft pushes the manure. 
By adjusting the breadth of the slit the quantity of manure spread can 
be related. At present the most commonly used manure spreader is 
the chain spreader, in which the slit is not in the bottom but in the back 
of the hopper, so that the manure cannot fall out by itself. 

The demand for a reaping machine is very ancient. The invention 
of a practical reaping apparatus instead of harvesting by hand consisted 
in the introduction of the principle of shearing, upon v hich Meare's hand 
machine was patented in 1800. In 1807 Salmon invented a hand reaper 
with several scissors placed side by side so that no haulm could escape, 
Patrick Bell in 1826 constructed a practical machine, in w^hich the cutter 
bar w'as situated in front of the reaper which was pushed by horses harnessed 
. behind it; another important feature was a reel that beat the grain down 

against the blades and platform attached. The further improvement of 
the cutting apparatus was due to Americans, chiefly to Obed Hussey and 
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Cyrus Me Cormick, whose works still occupy one of the foremost positions. 
At the same time, both in England and in America, innumerable devices 



Fig. I — Hanson-Mimster potato digger. 



Fig. 2. — Harder’s potato digger* 

weie invented with the object of improving the apparattis for discharging 
the cut crop, among which Robinson’s invention of rakes revolving around 
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an inclined axis was one of tlie best Shortly after these rakes were made 
with artictdated joints and caused to revolve on a cam as at present used 
As for binders, in one of the earliest of these machines a dre as car¬ 
ried by a needle arm rotmd the sheaf and then simply twisted into a knot. 
But binding with wire has the inconvenience of easily allo^ Ing bits of u ire 
to remain in the stra^v In recent binders the knives are as usual arranged 
on the shearing principle and each end of the cutter bar is pro\dded with 
dividers, of which the most important one is the outside one \ hich separ¬ 
ates the w heat to be reaped from that still kit standing 

In the development of ha\" rakes the onh’ noteworth}' feature is the 
gradual decrease of w^eight due to the improvement of the material wdth 



which they are made, and the greater facility of lifting the teeth by utiliz¬ 
ing the weight of the driver. 

For harvesting roots and tubers the difficulties in devising were much 
greater than in the case of cereals. The best machines of this kind are 
those derived from Count Miinsters’ improvement of the Englishman 
Hanson's machine Fig. i shovs the Hanson Munster machine, now 
out of date, but from vrhich George Harder's potato digger has been 
developed (Fig. 2). The forks are no longer fastened directly to the throw- 
wheel but by means of joints. The beet-lifter with topping apparatus, 
shown in Fig. 3, v hich works quite well under fairly difficult conditions, 
has been built during recent ^^'ears by Siedersleben and Co of Bemburg. 

The first threshing machines were of the most varied t3^s. C^’linders, 
pestles and beaters attempted to imitate the v ork of the flail, but only 
the invention of the concave with revolving drum gave a truly efficient ma¬ 
chine. The writer describes the barred-drum threshing machine invented by 
Andrew ^leiMe in Scotland in lySr,. His bars vrere provided with project¬ 
ing teeth. In America toothed bars are generally used, while in Europe 
their use is limited to small machines, because they break up the straw and 
diminish its value. Retaining Meickle's drum, threshing machines have 
been much improved hy the introduction of more efficient shakers, riddles, 
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screens, etc The^" rv ere soon mounted on wheels like the portable engines, 
so as to be easily moved as required A large up-to-date threshing machine 
with all the recent improvements can easih^ turn out 1100 to 1300 bushels 
of clean v^heat per day. The ^ :riter describes a modern threshing outfit and 
gives some important details of threshers after which he re\nevs some 
straw presses 

Straw presses have been used in h'orth America since the middle of 
last centur}". In Germany the v ant of them 7'as not felt till much later 
and only in the nineties did they begin to spread in consequence of the de¬ 
mand for stra\v for paper milh and other industries, while at the same 
time stra\r \*as produced in excess of the requirements of the farms 

After a description and illustration of some apparatus for loading and 
transporting for agricultural purposes the writer considers the most dis¬ 
cussed question in the matter of agricultural machineiy", namely that 
of mechanical tillage, and concludes his paper by remarks on the economic 
importance of machiner}^ for agriculture, industr^^ and foreign trade. 

1278 - Transport of Grain in Granaries* — RiNGELmKN, m journal d*Agriculture 
Proiiqud^ Year 77, Vol. 2, No. 38, pp. 366-368. Pans, September iS, xgi3. 

This simple and cheap device consists, as may be seen from the accom¬ 
panying figure, of a wooden channel which can he subjected to a swinging 
motion. 



The grain which is raised by an elevator falls in (a) into the wooden 
channel which consists of a bottom and two upright sides. This channel 
is attached high up to the roof of the granary and runs along its whole 
length; it is only very slightly inclined and is supported in (b) on articulated 
frames {be) v hich can move to and fro. The supports (y) are fastened to 
the roof beams and carry the bearings (6), At the upper end of the channel 
a long wooden connecting rod is attached, the other extremity of which is 
fastened to a crank which revolves by means of the pulley (P). In the 
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bottom board of the channel there are several openings (o) closed by slides. 
Partitions (t;) are used to dose the channel when the slide {o) is opened. Un¬ 
der the opening a hopper (D) with an inclined zinc pipe (i) is placed to 
receive the grain falling through (o) and to lead it where required in the 
granary. 

In the second part of his paper the writer, together with two illustra¬ 
tions of such a device existing at Norville (Seine-et-Oise, France) gives 
its dimensions, of which the following are the prindpal. 


Length of channel . . 

Breadth.. 

Depth. 

Incl nation. 

Exttnt of swing ..... 
Revolutions per minute . . 


83 feet 
6.4 inches 
6.4 « 

8 per 1000 
6 inches 
120 


1279 - Trial of a Draught Regulator for Winnowers. —(Report of the Machine Testing 
Slat on of the Agricultural Association for Rhenish Pruss ti). — Giessler n Deutsche 
LandwtrfschaVhche Presse, Year 40, No 74, p. 8S2 B rl n, Soptembcr 13, 1913 

The uniformity of speed of the draught of winnowing machines, espe¬ 
cially those driven by hand, is only approximately attained; for this rea¬ 
son application of a wind r^ulator, which, within certain limits, almost 
completely does away with the effect of the inconstant number of revolu¬ 
tions, is to be considered as a useful improvement, all the more so as it 
increases the price of the winnower by only about 5 shillings. 

The writer, after describing the apparatus and its w’-orking, reports 
upon the experiments and their results, according to which the greatest de¬ 
viations from the wind velocity obtained by 46 revolutions per minute 
were as follows: 


Revolutions of crank handle per minute 

j A. Entrance of air j 

1 completely open 

B. Entrance of air 
partially closed 

j Wind valve 
always 
closed 

Wind valve 
worked 
by regulator! 

Wind valve 
alwa\$ 
clos^ 

wind valve 
worked 
by regulator 

from 42 to 46 , 

0.58 

i 

0.42 

0-37 

t 

0.08 

from 46 to 50. 

0.58 

0.00 

0.37 

0.07 

Average. 

00 

0* 

1 0.21 

0.37 

0.075 


The deviations in the velocity of the wind at 42 to 50 revolutions 
pet minute can thus be reduced by the r^ulatorby from 0.58 * o.ai = 2.75, 
to 0.37; 0.075 49. 
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1280 - Trial of a Groat Mill. — Wotruba, R. in Maschlnen ZeUun], Year ir, No. 18, 
pp* 217*219 Berlin, September i 5 > IQIS- * 

The mill stones of the groat mill shown in the accompan3dng figure 
are 3ft. 3 in. in diameter. 



MoUno tritmador de muelas. 

On trial the mill gave the following results: 

Normal output per hour: 881 lbs. 

Power required for running mill: 5.6 kilowatt per hour. 

Power required for grinding no lbs.: 0.7 kw. per hour. 

Cost of energy re uired for grinding no lbs. at the rate of 2.34^ 
per kilowatt-hour: 1.65^. 

Power required at the driving pufley: 8 HP. 
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1281 > Milking Machines: their Sterilization and their Efficiency in producing 
Clean* Milk. — wing, I^ois W. m Cornell Uiiiterstty A,rtctUmal Eipemnent station, 
Circular No. 18, pp. 65-5^4. Ithaca, New York, May iqi^. 

Milking macHnes are expected to deliver milk free from dirt and bac¬ 
teria, but in practice this result is not possible without considerable atten¬ 
tion to the cleaning and sterilisation of the machine 

The present experiments were arranged to test: i) the edicienc}- of 
machines in producing a high grade of milk and 2) the amount of care ne¬ 
cessary to keep the machines in a sterile condition 

The first experiments were conducted at a laboratory" and a farm near 
Tittle Falls, New York, in 1911. The stable was whitewashed and had a 
plank floor, whilst the feeding aliey-s, mangers and gutter were of cement 
SvTo unusual care was given in keeping the stable and cow s dean. The ma¬ 
chines used throughout the experiment were the Burrell-Tawrence- Kennedy 
cow-milkers. 

The sterilization was carried out by various methods, using brine, al¬ 
cohol, hydrogen peroxide, potassium permanganate, copper sulphate, 
acetic add, and hot wrater as germicides. Samples of milk were taken for 
bacterial counts each night. 

As a result of the experiments the writer concludes : 

1. — Brine solution, as generally used for the treatment of rubber 
tubes and teat-cups, does not keep them in a sterile condition. 

2. — Although the milking machine excludes external contamination 
to a marked degree, the milk may still have a high bacteria count owing to 
contamination in the tubes. 

3. — The rubber tubes and teat-cups may be kept in a practically 
sterile condition by the use of a salt solution containing chloride of lime. 

4. — The chloride of lime solution should be made fresh at frequent 
intervals to effect complete sterilization. 

5. — If the machines are kept in a sterile condition, it is possible to 
obtain milk with low bacteria count. 

1282 - Trial of a Small Steam Cream-Pasteorizer. (Report of the Dairy institute 
at Proskau). — Klein in Molheret Zettun , Year 23, No. 31, p. 366. Beilin, 
August 2, 1913. 

This pasteurizer is horizontal and is of very simple construction. The 
cylinder^ which is of copper and is provided with a stirrer, measures only 
7 inches in diameter and 10 V2 inches in length and is surrounded by an 
iron steam-jacket. 

During the trial sixteen separate tests were made during which the 
cream to be converted into butter and containing an average of 24.1 per cent, 
of butter-fat w-as heated to about 75® C. After cooling it was acidified with 
Moser's pure cultures and churned. The fat content of the cream and of 
the buttermilk were carefully^ determined each time in order to ascertain 
the yield in butter. The same determinations were made on the samples 
of unpasteurized milk used as control. 
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The result ot the trial ^ as favourable , the pasteurizer worked satisfac¬ 
torily ithout imparting any taste oi cooked or burnt milk to the butter 
An ot 17 ^2 gallons per honi pas^^ed through the pasteurizer The 

average time required to make the butter from the pasteurized cream v. as 
five minutes longer than for the unheated samples The 37ieid in butter was 
{j7 7 per cent foi the pasteurized cream and Q7 5 per cent for the other 
cream 

On the V hole this pasteurizer seems 1 ell adapted to bring the pasteuriz¬ 
ing of cream ^ithin the reach of the smallest steam dairy 

1283 - A Handy Peed Hoppe:. — oxx, H, a m Ths Cou \iry Gtntkmm^ Voi. 7S» 
^7, p 34 r P'’ ll ’ n, S ^ nb r 

The writer desciibes a hopper in use at Fort Colhns, Colorado, for feed¬ 
ing charcoal, giit-03 ster shell and mash Its advantages are that it feeds 
the biids in two different pens without taking up extra space, is econo¬ 
mical and easy to construct, and does not become clogged in use. Fig. i. 
shows a section of the device with the boards slanting at the bottom 
to allow the feed to escape easily and to prevent its remaining in the 
centre of the device and spoiling. Fig. 2 shows the device in position 
and its suitability for low houses and filling with food from the outside 
without entering the pen 



Section of hopper. 
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1284 - Review of Patents. 

Ttlla e implements and machines. 

264 196 (Germany). Apparatus for applying a subsoiler to the side of a frame plough, with dif¬ 
ferential wheel adjustment. 

264 336 (Germany). Tum-wrest plough with revolving beam. 

264 716 (Germany). Tractor for interchangtiable agricultural implements 
61 002 (Austria). Tilling mach ne w th drum shapr d implement carrier. 

59 591 (Hungary). Apparatus for two-engine plough ng 

60 216 (Hungary). Motor-plough. 

59 806 (Himgary). Cultivator plough. 

r 069 S35 (United States). Reversible plough. 

1069875 (United States). Tractor. 

I 070 362 (United States) Traction-engine, 

I 070 281 (United States). Cultivator 

456 337 (France). Improvement m vineyard ploughs 
456 670 (France). Motor spader. 

456 914 (France). Improvements in ploughs w th fore-carriage. 

II 949 (England). Motor plough. 

130 979 (Italy). Ploughing machine. 

334 (Switzerland). Plough. 

61 847 (Sw tzerland). Plough with apparatus for plant ng potatoes 

Manure distributors. 

264 323 (Gumany). Chem cal manure distributor with throw wheel. 

265 651 (Germany). Cylinder manure distnbutor. 

60 370 (Hungary). Manure distributor with sowing apparatus 
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Drills. 

263 956 (Germany). Drill with distributing wheels in seed hopper. 

59 899 (Hungary). Potato-plant ng mach ne. 

1070 898 (United States). Potato-planter. 

455 956 (France). Improvements in drills, 

12058 (England). Seed drills. 

Reapers and mowers. 

264 717 (Germany). Automat.c ungearing device for mowers. 

60998 (Austna). Mower. 

1070 055 (United States). Mow'ng mach’ne. 

1069 705 (United States). Mowmg attachment for motor vehicles. 

457 128 (France) Improvement‘s in mowers. 

457 329 (France). Mower w th reaping attachment. 

11 573 (England). Mow ng mach nes. 

133 303 (Italy). Appl cat.on of motors to mowers. 

MacHnes for lifiin'i root crops. 

264197 (Germany). Apparatus for I ft ng potatoes while plough*ng. 

60 239 (Hungary). Potato -1 ft ng mach ne. 

456 491 (France). Potato-Lfting mach ne. 

61130 (Sw tzerland). Throw-wheel for potato-lifting machine. 

Threshin and winnowin^ machines. 

61013 (Austria). Grain-cleanmg mach ne. 

457 419 (France). Automatic feeder for threshing machines. 

12 280 (England). Threshing machine. 

Other airicultural machines and implements, 

264439 (Germany). Grubber. 

264 719 (Germany). Pea-sorting machine. 

61 559 (Austr a). Chaff cutter. 

59 901 (Hungary). Root cutter. 

1070 346 (United States^. Mach'ne for cutfng sugar cane. 

1070 830 (United States). Insect extenn nator. 

456 353 (France). Device for milk ng-machines. 

455 983 (France). Sprayer, 

12987 (England). Elevators, 

130 970 (Italy). Esiccalor for rce, maize, w'ne pomace and the Lke. 

133 308 (Italy). Continuous rotary press for citrus fruits. 

61628 (Switzerland). Continuous fruit press. 

1285 - A Praetical Flooring for Pigsties, (i) — Muller von- beioteck in Mittei- 
iun en der Vereini ,««; Deu^scher SckwetniMikhier, Ytar 20, No. iS, pp. 363 365. Ber¬ 
lin, S ptember i*}, 1913. 

The flooring for pigsties shown in the accompanying figure is but sfight- 
ly sloping; it is surrounded by a small gutter which issues by the door into 
tbe main gutter. Round two sides of this flooring on which the animals 
He there is a belt 16 to 20 inches wide, for their droppings, which is more 
inclined than the rest of the floor and is formed of ribbed cement. The 
indination of this belt is 25 to 27 in loo, while that of the rest of the stallis 
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(1) See No. 405, B. April 19x3. 
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only 2.25 in 100. The liquid excrements run off into the gutter, while 
the solids remain and are moved every day or every other day. The 
centre of the sty des not get '\ et and the litter keeps in good condition 
some days longer than in other sties, and the animals have a dry bed. 
The bars which are frequently placed along the walls for the protection 



S. Place for droppiags. 

C. Gutter for urine. 

D. Pivoting trough with iron bar. 



of the suckling pigs are not required in this sty, as the sow never 
lies on the indined surface. As the figure shows, the sty is part of a swine 
shed. It is 9ft. i in. by 6ft. 3 in., and is sufficient for four fattening pigs. 
The front abutting on the passage consists of a pivoting trough 4 feet long 
with an iron railing over it, and a door 2ft, 2 in. wide. The cost of building 
such a sty is moderate. 
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ii66 - Watering Piaee on Moor Pastures. — heisig, i. in z^u^c',i< rurMoorkuitur 
mid Torfve>ut'ufun^, War XI, Part 3, pp. 87 “ 93 - Vienna, 1913 

In preparing the plan for a moor pasture the question of providing the 
grazing stock with a permanent supply of good fresh water is one of 
the first to be considered, and it may be solved by means of the springs that 
often arise on moors, by brooks or ponds or neighbouring lakes or by the 
water collected in the drainage ditches, the best way being always by a 
sufficient supply of running water. 

If in a drainage scheme the main drainage ditch which collects also the 
water which formerly fiov ed through the moor as a small brook, traverses 



the moor pasture, it should be preferred to any other source for the watering 
place. 

This must be constiructed so as to suit the special conditions of the* 
moor soil as is shown by fig. 2, which represents the plan and section of 
a double watering place. 

This watering place, which can be used also as a ford, is about 13 feet 
long. The descents to the bottom of the ditch have a slope of i in 5, thus 
afiording the animals an easy and safe access to the running water. 
In order to prevent the treading down of the slope and the animals 
sinking in the moor soil, which is likely there to be especially soft, both 
the approaches and the bottom of the ditch are covered with 4-inch round 
timbers. The cost of such a double watering place, including material 
and labour, is about £10 los. 

If instead the drinking water is to be obtained from one of the secondary 
ditches which often supply sufficient and good water for the purpose, spe¬ 
cial arrangements are necessary, A simple, efficient and cheap watering 
place is shown in cross section in fig. i, in which the water is held up by a 
small wooden weir (i). 


(i) ditch watering places arc discussed in MUteilun^en des Vereins zur jForder* 

dzr Moorkuitur in Deuischen Reicke, 1911, No, 18, p. 393. 
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The cost of such a watering place is relatively low about £2 105 
If recourse must be had to spring vrater. a so-called “ automatic 
waterer'' is recommended; these are, however, not suitable for large herds, 
for which it is more advantageous to pump the water into the drinMng 
troughs. Lastly, the w’riter mentions the enclosures connected with 
watering places and the arrangements for preventing the v/ater being 
fouled 


RURAL ECONOillCS. 

1287 - The Distribution of Capital in Fifty Peasant Farms in the Segeberg Dis¬ 
trict in S 3 hleswig-Holstein. — Hinrichs in Mtnetlun en dcr Deu^^chen land- 
w^rtschaf's Gesclhckaff^ Year XXVIII, Part 33, pp. 512-517 Berlin. September 13, rqi3. 

The writer discusses in this paper the results of his investigations on the 
distribution of capital in 50 peasant farms in which the inventory of the 
assets was made at the same time (New Years’ Day 1913) acording to the 
forms for peasant farms published by the Deutsche Landwirtschafts 
Gesellschaft under the name of Vermogens nachweis fiir bauerliche 
Betiiebe He gives some data on the climatic, economic and soil con¬ 
ditions of the district which are necessary for rightly judging the distri¬ 
bution of capital. 

In most of the farms a light sandy soil prevails, only 13 disposing of 
a good loam. The very limited extension of hoed crops, the prevalence of 
cereals, the introduction of two or three years’ grazing and of buckwheat 
(characteristic of the locality) into the rotation, as well as the still customary 
bare fallows, point to an extensive cultivation which does not require much 
circulating capital. The average extent of the farms examined is about 126 
acres, of which an average of 86.3 per cent, is arable, 8 per cent meadow, 
and 5.8 per cent, permanent pasture. 

Of the total fixed capital, 75.3 per cent, represents the bare land, 0.4 
per cent the land improvements and 0.9 per cent the woods; while the value 
of the buildings amounts to 23.5 per cent. This ratio between land and build¬ 
ings may be considered as fairly favourable. In some farms, however, the 
ratio is notably different. The greatest capital in buildings is 42.9 per cent, 
of the capitalin land, the smallest only 11.8per cent. On every acre of pro¬ 
ductive land there is an average capita of £io 3s lod in buildings; in some 
farms this sinks to £3 19s nnd in others it exceeds £20. 

The total working capital per acre of productive area is £10 is io<^, 
in which sum the cash in hand is not included. Of the above sum £6 i6s 
represents the live stock, £i los %id the dead stock and £i 14s ltd the 
implements. This working capital, which is rather small for modem 
conditions of farming, is an index of only a medium intensity of farming. 

Of the total capital, the fixed capital is 81.4 per cent, (land 62-6, 
buildings 18.8) and working capital 18.6. The working capital is further 
subdivided as follows: live stock 67.6 per cent., machines and implements 
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15.2, and dead stock in kind 17.2. The ratio of percentage of these three 
kinds of capital to the total capital is 12.7, 2.7 and 3.2 . 

The v^ue of cattle is 59.6 per cent, (cows 41.9, other cattle 17.7) of the 
whole capital in live stock, thus revealing the importance of the dairy in 
these farms. Horses represent 20.6, pigs 19.6, and sheep 0.2 per cent of 
the capital in live stock. 

The capital iji machines and implements is, in general, not high. Out 
of the whole inventory capital only 18 per cent, is the share of the deadstock, 
as against 82 per cent, of the live stock. 

The ratio between the circulating capital and the fixed working capital 
is as 1: 4.8. Although the cash in hand could not be included in the 
account, it may be said generally that in a good many cases the peasant 
farmers work with too small a circulating capital. StiU, a sure and definite 
opinion on the economic suitableness of the distribution of capital in indivi¬ 
dual farms cannot be pronounced without the aid of careful book-keeping. 


1288 - The Cost of Big Farming. — Shockney, Don P. in The Country Gentleman^ 
Vol 78, Xo. 37, pp. 1321-1322. Philadelphia, September 13, 1913. 

The large farm owner in the South of the United States with the general 
system of renting in shares and with the present average crops about 20 
bushels of maize or half a bale of cotton to the acre, gets no profit at all, 
but only losses. He rents his land in lots of 20 acres to each negro tenant 
family, who plant 14 acres to cotton and 6 to maize. The planter furnishes: 


$ 

Twenty acres of land worth $5 a year.. 100.00 

Overseeing.. . 60— 

Mule, its feed and care.150 — 

Use of implements and harness.20 — 

House rent. 24 — 

Fuel privileges. 12 — 

Pasturage for cows, pigs and ponies.24 — 

Maintenance and overhead costs . .. 40 — 

Cotton seed .. 20 — 

Seed com. 2 — 

One half ginning, bagging and ties. 9 — 


Planter’s cost, one half interest in 20-acre crop or 

$ 23.05 per acre...$461 — 


Tie negro tenant furnishes: 

$ 

161 days common labour, cotton .......... 161.00 

21 days » » , maiae...21 — 

One half ginning, bagging and ties. ......... 9 — 


Tenant’s cost, one half interest in 2o-acre crop , . . $191 — 
The’average returns are in normal years; 

% 

7 bales of cotton, 525 lbs. each, at ii cents a pound . . 404.25 


3 tons cotton seed at $ 20 a ton ..... .... 70.00 

120 bushels com, at 70 cents a bushel.84,00 

Total product. 20 acres . . . $558.25 
Value of jaroduct pec acre. $27,9X 
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Cost j>er acre and fer annum. 



i.ong 

Short 

Early 

Tate 

Oats 


staple 

staple 

com cat 

com slip 

and 


cotton 

cotton 

and 

shucked 

cow-peas 




shredded 


two oops 


$ 

$ 

8 

S 

$ 

Machine tilling, and carting 

10.30 

10.30 

10.67 

9*31 

8.05 

Shredding foddor. 



4.00 



Threshing oats. 





2,00 

cow-peas. 





2.50 

Baling hay or straw , . . . . 





7 - 5 ° 

.) shredded fodder, . . . 



4.00 



Ginning cotton, short staple 


1*50 




» long staple . . 

2.00 





Hand labor, hoeing. 

3.00 

3.00 




«t > shocking maize . . 



I.OO 


0.50 

1 / » oats , . 






Ricking cotton, short staple . , 


5-40 




>i ' long staple . . 

6.00 





Shucking com. 




1-25 


Cotton bagging and tics . . . 

0-45 

0.54 




Handling. 

O.IO 

0.12 

1.00 

0.50 

1.00 

Seed. 

2,00 

1.00 

0.50 

0,50 

2,50 

Overseeing. 

3.00 

3.00 

1.80 

1.50 

1.50 

Maintenance, fences, ditches. 






roads and buildings .... 

2.00 

2.00 

2.00 

2.00 

2.00 

Overhead-taxes, insurance and 






general expenses. 

2.00 

2.00 

2.00 

0 

q 

ei 

2.00 

Total cost per acre , * . $ 

30-85 

28.86 

26.97 

16.96 

20.55 


The planter gets one half of this product, 8 13-95 per acre, and suffera 
thus a direct loss of $ 23.05 - 13.95 = 8 9.10 per acre. 

According to the writer no farmer or corporation of farmers could suc¬ 
ceed in inducing negro tenants to increase the per-acre 3dddtoapoint whore 
the landlord’s share would show a profit over and above his expense. 
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Plantations are exhausted by the continuous cotton growing, and the 
yields can only be increased by giving the land regular doses of humus and 
nitrogen, and these can only be produced by establishing a regular rotation 
and a live stock industr3^ But this is impossible with the present distri- 
bution of the land into small lots to the share farmers. Evidently then 
a farming corporation, if it wants to work at a profit, must give up the 
share system and have recourse to the wage system. 

As a good and paj^ing rotation the wniter suggests the following: 
1st year: long or short staple cotton; 2nd year: early or late maize; 
3rd year : fall oats followed by cowpeas in J une. He then calculates, on 
the basis of one dollar a da3", average wages for common field work, and one 
dollar a da\^ for the cost of mule work, the cost of the above crops per acre 
(see Table). 

The average outlay" per acre per annum that the planter would have 
to pay would be somewhat higher than under the half-share system, but 
in exchange he would get the whole of considerabty increased crops, so 
that his farming would be much more profitable. 

12S9 ~ The Cost of Wheat-farming In ¥ietoria, — Richardson, a. e. v. n. The 
Pa<=;iGnil ivtf-.jw, Voi. XXIII, Xo. pp. 785-7^56. Me'baiirae, August 15 1913. 

The cost o growing w’heat varies considerably in different parts of 
the State. It is lowest in the MaUee district and highest in the north-east 
and Goulburn \‘'alle3" where the soils are extreme^ difficult to work. 

Allowing 2s 6d for a horse and 7s for a man per da^^ the average cost 
of the various operations is as follov s : 


Per acre 


Pioughiiig. 

8 a 

6 g 

s d 

lo 8 0 

Three harrowiugs. 

2 3 

® 2 3 

Three scarifyings or cultivations 

6 0 

» 76 

Drilling , .. 

2 0 

s 2 0 

S.ed. 

3 0 

4 0 

Superphosphate. 

2 6 

* 3 9 


Since two-fifths of the wheat is sown on fallow land, interest on the 
land lying idle for nine to twelve months should be reckoned in the cost of 
cultivation of the wheat. 

Harvesting is generally done by means of a harvester or a stripper and 
wimiawet and the cost comes to about 3s gd per acre, with 2s or 35 extra for 
the cost of the bags according to the size of the crop. The cost of cartage 
to the station averages about 2s per acre, stacking at the station id per bag, 
loading on trucks per bag, store charges V^d per bushel, and stevedor¬ 
ing IS 6d per ton, or ^2^ per bushel. 

The average haulage of wheat for Victoria in the season igio-ii was 
174 miles, at a cost of los gd per ton, or 3.491^ per bushel; ance January of 
last year this railage has been reduced to 9s gd per ton, ox per bushel. 
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1290 - The Profitableness of keeping Productive Stock, on the basis of the results 
of 32 farms affihaled to the Book-keep ng OiScoof the German AgriculiiiralAssOc'ation 
{Deutsche I,and\\Inschafts Gcsell-cliaft), dutbig the year 1912-1913. — Gtjtknecht, 
in MiUetluni en der Dealschju LandmirtsrJmftsGcsellsckafl.Y car XXVIlI,Part 35, pp. 493-198; 
Part 36, pt>. 507-510. Berlin, Ausrust 30 and S^^ptember fi, 1013. 

The researches upon the profitableness of keeping productive livestock 
easily lead to contradictor^^ results and to erroneous opinions when they are 
based on the bare figures furnished b^^' the yearly balancing of the ledger 
without considering the special character of the individual farms. The 
formerly usual method of investigation, namely by direct calculation, is 
better adapted to give a correct idea of the connexion between net profit 
and the keeping of productive live stock, by the fact that it seeks the 
causes of profit or loss. 

The writer consequent^ adopts this method in the present investi¬ 
gation and describes the system followed in his calculation, which comprises 
in the Debit : 

1. The value of the stock as per inventor}^ 

2. The outlay for the purchase of stock, for veterinary assistance, and 
for sundries as per cash book. 

3. The forage as per crop book. 

4. The -^"alue of the increase of stock, from the stock account. 

5. The amount of labour spent upon the live stock, from the stock 
account. 

6. From the general accounts the share of the cost of management, 
upkeep of buildings and implements and insurance. 

On the Credit side: 

The value of the live stock at the end of the year, to which are added 
the figures of the amounts received for animals sold, those of the animals 
or their produce taken b^^ the owner or his household, and those of the 
head passed to other branches of stock breeding. 

In a table which contains all the figures exerting any influence on the 
result, the profitableness (Rentabilitat) is calculated for the individual 
farms, which, according to their geographical position and to their kind of 
farming, are di-vdded into several groups. Of 22 farms only six show a profit 
on their milk cattle accounts; to obtain the net profit from these the 
interest of the capital invested in nulch-cattle and in stabling should be 
subtracted. The average profit amounts to 2 f^ d per head and per day, 
the maximum being 5,3 d and the minimum 0.63 the loss on the other 16 
farms amounts on the average to 3.3^, the maximum being 8.32 d, and the 
minimum o.68rf. Of six farms about which only the total result of the keep¬ 
ing of productive stock could be calculated, three showed a loss (2.35 - 
3.16 - 5.365 d) and three a profit (1.03 - 0.62 - 3.07rf), while of the seven farms 
in which the results of fattening cattle could be calculated separately, four 
closed their accounts with profit (an averse of 1.8 d per head and per 
day) and three with loss (average of 3.98 d). 

The wrriter then discusses the result and its causes for each farm and 
on this basis draws some general conclusions. The unfavourable result 
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obtained in tiie majority of cases, notwithstanding the fact that the interest 
of the capital invested in stock and in stabling has not been calculated in 
the expenses, obliges one to recognise that with the present state of agri¬ 
cultural science and technique the necessity arises of gi\dng up, com- 
pietdy or partially, the keeping of productive stock. 

This verdict, however, is subj ect to some modification if it be considered 
that in the above calculations the prices of farmyard manure and of certain 
fodders (such as pasture grass and other green foods such as beet leaves) 
have been fixed without sufficiently considering that they were for wares 
that cannot be sold in the market; the result is that the manure is valued 
low and the fodders too high. The former was estimated on the basis 
of the prices which the plant foods are paid in artificials, and without taking 
into consideration that it can be replaced by lime, green manuring and fal¬ 
low. The unsaleable fodders were estimated at schematic purchase prices 
without giving due weight to the special conditions of the farms; while with 
but few exceptions, the live stock is to be debited only with the effective 
cost of the pasture and of the green fodder and with the manurial value of 
the residues of the hoed crops used as fodder. It can therefore be considered 
that in reality the giving up of live stock would mean for many farms a di¬ 
minution of net returns. This question can consequently only be resolved 
case by case according to the individual conditions of the farms as to cli¬ 
mate, geological and economic condition, the losses on the trade in live stock, 
the special kind of farming, the division of labour and the capacity of the 
manager of the farm. 

The keeping of live stock can be considered as an independent branch 
of farming which buys and sdls at market prices only where actual market 
prices exist for all the products, as for instance in the neighbourhood of large 
towns. In every other case the great changes that would be caused to the 
whole of the farm by gi^ung up the keeping of productive stock have to 
be considered. Only after having valued the unsaleable products of the 
soil from this point of view is it possible to ascertain by direct calcula¬ 
tion the profitableness of keeping productive stock. 

1291 - Profitableness of Fattening Cattle in Illinois. — Kidder, r. i,., a CatUc- 
Peeding Espcrienee. — The Djceder's Gazette, Vcl. 64. No. 10, p. 397. Chicago, Sep¬ 
tember 3, 1013. 

The writer bought on August i, 1912, at the Kansas City market, 30 
head of cattle weighing 24 300 lbs. They cost $ 5.65 per cwt. The com¬ 
mission W 3 S Si 2, the writer’s railway fare and expenses were S 20, freight 
and feed bill $ 37.22 ; total cost S i 440. 

The cattle were put on good timber blue-grass pasture till October 38, 
when they weighed 27 600 lbs., having gained in the 83 days no lbs. each. 
The animals were then put on a 14-acre stubble-field and fed snapped corn 
and oat straw, and what they could get out of the stubble. The com and 
hay rations were increased gradually, until by Thanksgiving (about the end 
of N' vember) they w'ere on full feed. They were now again weighed, and 
their weight (when left without feed or water all night) was only 27 440 lbs. 
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Until near Xmas the cattle were fed in the open; afterguards they were 
taken into the feedlot and sheds. From January i, 1913, they received 
daily about % lb. of 50 per cent, alfalfa molasses feed, shucked corn being 
partially substituted for the snapped com, and hay and straw being fed 
in decreasing quantities. On January 16, the total weight of the cattle 
was 30 760 lbs. About this time, cottonseed meal was added gradually 
to the ration till the amount per head per day reached 2 lbs. in the last fort¬ 
night. 

On March 25 they were shipped to Chicago. They w^dghed 1161 lbs. 
at the station of departure, and 1128 lbs. on reaching Chicago, where they 
fetched $ 8.30 per cwt. 

The total expenses incurred were as follows: 


Price of cattle. 

. S 

: 440 00 

Cora, iSoo bushels at 43 centt . . 


774.00 

Cottonseed meal at $ 37 per ton . . 


28.25 

Molasses feed. 

) 

2625 

Pasture. 


120.00 

Salt. 


2.50 

Hay. 3 tons at $12 per ton. 

. 

36.00 

Straw, 2 tons at $ 4 per ton. 


8.00 

Interest on investment, at 6 per cent ...... 


5S.00 

Depredation on bunks. 


7.00 

Total 

$ 

2 500.00 


If the cost of wages is set against the price fetched by manure and fat¬ 
tened hogs, the net outlay was $ 3 740, and the dear profit was $240, or 
$ 8 per head. 


AGRlCUI^TURAIv INDUSTRIES. 


1292 - Investigations into the Solubility of Milh Proteins, — i^lndet, i,. m. in 
UIndustrie LaUiire, Year 38, No. 34, pp. 543 - 54 ?; No. 35, pp. 557-561. Pars, 
August 24 and 31, 1913. 

This artide is a summary of numerous investigations into the solubility 
of the casein and albumens present in milk. The writer is of opinion that 
on the coagulation of milk, a large quantity of casein, as well as albumen, 
passes over into the serum. The two serum proteins behave nearly alike 
as regards solubility in the serum elements, the formation of predpitate, 
the property of coagulation and of attaching themselves to the coagulated 
casein. The only notable difference is in the rotation angle, which is 30® 
in the case of the albumen and ii 6<5 in that of the casein. 

With the addition to the milk of lime or phosphatic salts, a decrease 
takes place in the solubility of both albumen and casein alike. The cause of 
this is probably a decrease in the solvent present in the serum. 
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The following is a summary of the results of the experiments: 

1. A difference exists between the soluble proteins and the decompo¬ 
sition products of casein in milk; the latter dissolve in such large quanti¬ 
ties in milk that they are easily demonstrated in the serum elements. 

2. From its solubility" in the serum on the addition of calcium chloride, 
its power of attachment to the coagulated casein, and its coagulation at 
high temperatures, there is every reason to consider the albumen a casein. 
Albumen should be known therefore as casein to distinguish it from the 
other form, casein a. which is al\rays present in larger quantities. 

3. The total amoimt of soluble dbumen and casein in milk is alv. ays 
nearly constant, but the amount of each present is very variable. 

4. The soluble albumen and casein adhere by capillarity" to the sus¬ 
pended casein and are more concentrated in the micellae of the latter than 
in the serum. 

1293 - On ihe Delect Known as “ Knypeis” in Edam Cheese, (i) — boekhoju: 
and On De Vril^ :ii Cet^iralbW* tUr Baht-nolcgU, Paiai^iicnkwae und Infektionskrank- 
Vol. 2b, Perl 4-5, pp. 108-111; Vol. 3S, Pa:t 19-20, pp. 462-484. Jena, Sep¬ 
tember 20, lyio, and August 9. 1913. 

This defect in the cheese is characterized by one or more large cracks 
running obliquely across it and dinding it up into separate portions. Only 
the rind, as a rule, remains intact and holds the cheese together. The de¬ 
fect makes its appearance when the cheeses are from 12 to 14 days old, and 
can be detected by the full tone they give on tapping and the sinking in 
of the rind where the cracks occur. The latter are full of gas-bubbles con¬ 
sisting of varying proportions of COo, H and N. 

The writer has ascertained by means of many isolation experiments 
and the examination of a large number of cheeses that the defect is due to a 
virulent, anaerobic, butyTic-add produdng bacterium, with an optimum 
temperature of about 22°C-, which produces spores, espedally’^ when culti¬ 
vated on gelatine, and is absent from normal Edam cheese. This micro-or¬ 
ganism can be rendered innocuous by the addition to the milk of 0.01 per 
cent, of potassium nitrate. If the milk is rich in ordinary^ Cob bacteria, 
the writer addses the use of a slightly" stronger solution. The artide con¬ 
tains an account of the experiments and illustrations of cheeses affected by 
Knypers disease. 

wmiMiAXING 1294 - Grecian Wines, — Ch.'^ssiotis (Dirt'ctor of Agrlnilture, Athens) in La Vie 
a ,ncole ei rufule, Year 2, Jso. 40, 350-352. Paris, September G, 1913. 

Gredan wines may be dassified as follows: dark red, dry white, common 
red, liqueur and dessert wines. 

I. Dark red 'ii^ines, — They are chiefly used in blending and are ex¬ 
ported either as they are or mixed with thin wines. They contain consi¬ 
derable amounts of extract and tannic and astringent matter, and thdr 
percentage of alcohol is about 10° to 150 Gay-Eussac. The following wines 
belong to this dass: Coumis (Eubcea) 10-11.50; Eeucadia, Saint-Maure 

[Edl 


\i) See p. 130, B. Nov. 1910. 
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11.5-13^; Corfu 12-13.8°; Paros andAntiparos 11.5-12°; Xemea (Connth) 

12- 14°; Santorin 12-15°; Acarnania 12-13°; Cephalonia i3-5-15^; Volos 10-12°. 

2. Dry Uchite table wmes. — Most of these wines are used for local con¬ 
sumption as rusined wines (i), made by adding 2 to 5 per cent, of pine re¬ 
sin to the must before fermentation. Those exported are not subjected 
to this process. The most important white Tiines are from Calchis, Ali- 
veria (Euboea) 11-12°; Salamina and Aegina (Attica) 12-13.5°; Elis and 
Corinth 12-14°; the plateaus of Tripolitza and Mantinia (Arcadia) 8-10°. 

3. Common red wines ,—Some of these wines are consumed locall^^ 
and the rest exported. They are dr5^ slightly sweet and contain a high 
percentage of alcohol. The most important districts are Xirocho\d (Eu- 
boeea); Paros, Zea (Archipelago), the Ionian Islands; Cephalonia, which 
produces; a wine (Mavrodaphne) resembling Malmsey, 13-14°; Santorin 

13- 13.5°; Corinth, Achaia, Patras, Pyrgos, Calamata 11.5-12°. At Rapsani, 
in Thessaly, near the Olympian mountain , a wine is produced of a beautiful 
ruby colour, slightly tart, with a fine bouquet, 11-12°. The wines of Tric- 
cala Karditsa, in Acarnania, generally possess strength and fineness, but 
are often lacking in freshness. 

4. Liqueur and dessert wines. — These are generally white wines, 
sometimes with a light golden tint. Their str ngth is almost always 
natural. Whenever alcohol is added only the rectified alcohol of wine is 
used. They are found chiefly in the islands, such as Cephalonia (muscat 
winet and Santorin (vino santo). 

Generally the Greek cultivator only makes a portion of his harvest 
into i?vine for his uwn consumption and sells the remainder in the form of 
must to retail wine merchants, and hotel and restaurant keepers, who 
make their own wines. These generall^^ buy at about 10 frs. per hectolitre 
(4 d per gallon) and retail the wine at 40 to 50c. the litre (is 5 'to is 
10 d per gal.) Large establishments making wine for export are few in 
Greece. 

During the last 20 years the exports of wine and must, sent chiefly 
to Italy, Germany, Austria, England, France and America have been 
as follows: 


Average of the periods; 


1S96-1900 

1901-1905 

1906-1909 

1910 

1911 


One hectolitre — 33 gallons. 


240 coo 
210 000 
280 000 
639 000 
612 759 


The exportation is less than one-tenth of the total production of the 
country ; it has increased a little during the past three years owing to the 


Km 


<i) See No. 1257, B . April 1911. 
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use of fresh currants following upon the various measures of foreign 
countries against the wines of dried grapes. 

The crisis in the wine trade which now prevails in Greece is due chiefly 
to the disturbance in the raisin industry, to the enormous emigration, which 
has depleted the country of some 200 000 peasants, representing a surplus 
of 400 000 hectolitres, and to the increasing popularity of beer shops in 
place of taverns. An other important factor is the great irregularity 
in the quality of the wines produced from one year to another, due partly 
to the ignorance of modem methods of wine-mahing. The following 
measures can be adopted for developing the industry: the popularising 
of better methods of wine-making, formation of co-operative cellars, di¬ 
rect dealings with the consumers, and exemption from duties. 

Raisins, — The spread of phylloxera in France resulted in a rapid de¬ 
velopment in the production of raisins in Greece, until in 1905 it had reached 
the total of 150 000 to 170 000 tons from an area of 190 000 acres ; about 
the same quantity is produced at the present time. In 1889 France alone 
took 70 000 tons of raisins for wdne-making, but by 1892, owing to reconsti¬ 
tution, the demand had fallen off, and the addition of a duty caused an 
intense crisis in Greece ; the excess suppty soon reached 30 000 to 50 000 
tons, so that the price fell from 200 frs. to 30 frs. the i 000 lbs. To deal 
with this crisis, the Bank of Athens founded in 1905 a privileged society 
for encouraging the production of and trade in currants. This Society 
levies an export duty of 7 frs. per 1000 lbs, and withdraws from the market 
into its warehouses a certain quantity of the year's production (20 to 35 
per cent). It also takes for storage any quantity of raisins or currants the 
producers wish to deposit; if the grower does not withdraw them, the so¬ 
ciety takes them over at a price vamng between 115 and 140 frs. per 1000 
lbs. according to the quality. The society has not the right of exportation 
of any of the produce it has obtained, but can only make use of it for local 
consumption or various industrial purposes. It has also to pay a duty to 
the State (amounting to 4 ^2 fxancs) on the dried grapes passing 

through its hands, and to spend a fixed sum on advertising in other coun¬ 
tries. Further, the society must grant growers who wish to gmb their 
vineyards an indemnity of 800 to i 000 frs. per hectare (£13 to £16 per acre). 
The quantity of dried grapes generally retained by the society" is about 
50 000 tons per aimum, the greater part of which is consumed by secondary 
societies in the manufacture of alcohol for strengthening liqueur wines, or 
for industrial purposes. 

Since the foundation of the Society the extreme prices have been 115 
and 200 frs. per 1000 lbs., and the average selling price is at present about 
140 frs. As a result of advertising, the foreign consumption has also in¬ 
creased. Thus the average consumption of the United Kingdom has risen 
from 55 000 tons in 1900-05 to 61 000 tons for 1906-11. 



PI,ANT DISEASES 


DISEASES NOT DUE TO PARASITES 
AND OF UNEINOWN ORIGIN. 

1295 - Calcareous Chlorosis of Green Plants. The Part Played by Root Excre¬ 
tions in Absorbing Iron from Calcareous Soiis(i). — M42^;, p., rtot, iLaad 

I^EMOIGNE, M. in Comptes r meins hebdomadal res des Seances de rAcadSmte des Sciences^ 
1913, 2nd Vol. 157, No, 12 (September 22, 19:3), pp. 495-49S. Paris, 1913. 

The writers have shown that the chlorosis attributed to the presence 
in the soil of an excess of lime is due to the fact that the iron is rendered 
insoluble by the calcium carbonate (2); they also add that those plants 
which have thus suffered from a deficiency in iron must be incapable 
of dissolving its oxides through the absence of free mineral and organic adds 
in their root excretions. 



I 

n** 

in 

IV 







V 


gms. 

gms. 

gms. 

gxos. 


Calcium nitrate. 

I.— 

0.5 

0*5 

0.5 


Potassium phosphate {*} . • • • 

0.25 

— 


0.25 


Ammonium sulphate. 

0.2 

— 

O.I 

0.2 


Magnesium sulphate. 

0.05 

0,25 

0,2 

O.I 

g 

Ferrous sulphate. 

0.025 

0.005 

0.025 

0.025 

5 

Calcium chloride. 

O.I 

— 

O.I 

O.I 


Potassium silicate 

0.025 

— 

— 

0.025 

ii 

Aluminium sulphate. 

0.025 

— 

— 

— 

'3 

Manganese cliloride. 

0.025 I 

— 

0.025 

0.025 

H 

Zinc chloride.. 

traces j 

— 

— 

traces 


Spring water. 

1000 

1000 

1000 

1000 

if 

Potassium sulphate.■ 

— 

0.25 

0.2 

— 

a 

St 

Calcium sulphate. 

— 

0.25 

— 

— j 


Tricalac phosphate.j 

1 

0.25 

0.5 



Sodium diloride. 


0.25 





♦ "Reduced nearly to neutiality to phenolplitliaJem by the addition of potasb. 

* * This is the solution used by E. Eambert for cultures of peas. 
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(i) See No. 1206, R. Oct, 1913, 
{2) See No. 1462, B. Oct. 1912. 
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This conclusion is supported by a series of experiments summarized 
in this note. 

The researches were carried out on Vida narbonensis (i) and theCarac- 
tacus pea. These plants were grown in an aseptic medium, with solutions 
of different compositions. Vida narbonensis was cultivated in solution 
I, and the peas in solutions II, III, IV and V of the accompanying table. 

With the addition of 2 per cent, of calcium carbonate, all these solutions 
evoked intense chlorosis in the Vida and the peas; the disease also appeared 
in the peas growing in the control solutions without calcium carbonate. The 
course of the disease was identical with that followed b^^ the writers in 1912. 

It was siiovvn by using some drops of a o.i per thousand solution of 
ferric nitrate that the decoloration wns certainly again due to want of iron. 
Half the affected plants were then divided into two lots, and a few c. c. 
of one of the following solutions, a and b^ wrere introduced into their nutri¬ 
tive solutions. 

Solution a v^olution b 


gm. 

Sdgnette salt .o.i 

Tartaric add.0,01 

Distilled water.1000 


gXDU 

Sodium dtrate.0,1 

Citric add.o 01 

Distilled water.1000 


The object of the organic acids is to dissolve small quantities of iron in 
the presence of calcium carbonate, and to allow the roots to take these 
up from the solution. 

VTien this treatment was carried out, the affected plants became green 
in the sun in the course of tw’o or three days according to the dearness of 
the sky. The Vida plants gradually resumed the normal green of the controls 
which did not show the slightest trace of discoloration ; they resumed their 
activity, while the chlorotic plants which had not been treated lost their 
leaves and died. 

The existence of the disease is signalised in the case of the roois by a 
pink coloration of the nutritive solution; the roots themselves assume 
an ochreous tint. The verj" slight acidification of the media by the addition 
of solution a or b caused the gradual disappearance of the pinkish tint, 
and the rootlets which grew subsequently were as white as those of the 
controls. 

The peas gave the same results with a delar" varying according to the 
nature of the solution in the case of the controls. The pink coloration of 
the nutritive solution was correlative with the evolution of the disease, 
disappearing on treatment as in the case of Vida, 

The general occurrence of the disease, even in the absence of calcium 
carbonate, is explained by the large amount of soluble calcium in the solu- 


[Ed,) 


(i) A South European species much resembling the field beau. 








diseases not DX 7 E TO PARASITES AND OF UNKNOWN ORIGIN I787 


tioiis The absorbed calcium is in part eliminated by the roots in the form of 
the carbonate; thus the iron fails to come into solution exacth- where it 
ought to be absorbed. 

Treatment with acid solutions has caused diseased plants to 
become green again, even when more discoloured than the cholorotic Vicia 
plants, but the cure was not in ever\’^ case effected by one treatment, the 
most obstimate cases requiring a second, more energetic treatment. 

Of the four solutions used for growing the peas, III proved the best in 
retarding the appearance of the disease. 

The two add solutions added for the solution of the iron were equally 
efficacious. 

The writers have therefore succeeded in producing at will the occur¬ 
rence of calcareous chlorosis in plants, which, under natural conditions 
can stand fairly large doses of caldum carbonate; but the presence of sol¬ 
uble caldum salts and the addition of calcium carbonate place the plants 
under the conditions obtaining in the case of a waterlogged chalky soil 
of which aU the insoluble components would be encrusted with lime. 

The introduction into the solution of small qualities of free organic 
adds brings into solution minute quantities of iron and causes the disap¬ 
pearance of chlorosis. 

The resistant plants act in the same manner; and if American vines 
become chlorotic in calcareous soils, this is because their root excretions are 
not suffidently add. This does not mean that the addity of their sap 
is less than that of the resistant plants, but proves that the decomposition 
of the organic acids—the food of the plant — is more complete in the roots 
of spedes susceptible to chlorosis 

A soluble ferric compound, in the presence of caldum carbonate, will 
always conquei the disease, provided at the same time it is able to re¬ 
sist chemical or microbiochemical destructive agents, a condition of affairs 
which it is diflSicult to obtain. 

The best preventive treatment therefore consists in washing over the 
vines and the ends of the pruned canes with a solution of iron sulphate. 
As a remedy ferric nitrate is preferable. A solution of this compound 
at 0.2 per thousand sprayed onto the leaves is absorbed in a few hours, 
and never fails to produce rapid results. 

Iron sulphate is most suitable for leguminous plants which have need 
of sulphur, since defidencj" in the latter substance, as has already been shown 
by Maze (i), also occasions intense chlorosis- 

1296 - The Unfavourable Effect Produced by Various Fungicides, Insecticides 

and Insectifuges upon the Germination of Vine Pollen* - GARrvo-CAxiK\, E. 

Influence des Iraitemeafcs «ur la germination du pollen dcs v enes. - AnnaUs de la 

Science A yomm%iut frangmse et itran Year 30, No. 2, pp. ii3-130, fi£?s. I-X, 

Pans, Augu'^t 1013. 

The writer set himself the task of determining whether the fungicides, 
insecticides and insectifuges most commonly applied to the vine at the time 

{Ed] 


(i) See No. 223, Jan. 1912. 
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of flowering have any influence upon the normal germination of its pollen, 
a subject concerning which there were no data either from practical ex¬ 
perience or laboratory work. 

As the subject of the experiment, the very readily germinating pollen 
of Aramon X Rupestris Ganzin No. i was selected; the material came from 
vines under glass. This pollen, when dried on blotting paper, almost com¬ 
pletely^ preser\"ed its germinating property. 

The chemicals used were as follows: cupro-amm oniacal solution, 
copper sulphate, copper acetate, potassium arsenate, lead arsenite, lead 
acetate, mercuric chloride, barium chloride, potassium permanganate, 
calcium hydrate, potassium sulphide, sulphur, sulphurous acid (i), acetic 
acid, phenol, nicotine, pyridine, soap, nicotine soap. 

After several attempts, the writer found that Strasburger’s solution 
(15 per cent, saccharose and 1.5 per cent, gelatine in distilled water) was the 
medium most suited to the rapid development of the pollen grain, and best 
adapted for the obser\’ation of its growth (especially if this solution were 
slightly acidified with sulphuric acid). He therefore used this compound 
as a control, adding to it, in turn, for purposes of experiment, varying pro¬ 
portions of the above-mentioned substances. 

He thereby’ discovered that the latter exercise a more or less toxic 
action upon the germination of pollen grains; some entirely prevented ger¬ 
mination (cupro-ammoniacal solution, copper sulphate, sulphur dioxide, 
lead acetate, copper acetate, potassium arsenate, lead arsenite, mercuric 
diloride, calcium hydrate, phenol, soft soap) ; others (powdered sulphur, 
barium chloride, potassium sulphide, potassium permanganate, acetic acid, 
nicotine, p3’Tidine) retarded germination and caused degeneration of the 
pollen grain. It was further found that cupro-ammoniacal solution stronger 
than 0.05 per cent, hindered germination, the limit of concentration in 
the case of copper sulphate being also about 0.05 per cent. 

Copper and other heavy metals kill the protoplasm. Pollen which had 
first been placed for 6 hours in a 0.75 per cent, solution of copper sulphate, 
then put in a filter and washed with distilled water until all the free cop¬ 
per was removed, was observed and compared with pollen which had been 
left in distilled water for the same space of time. The latter pollen grains 
alone germinated ; those which had been submitted to the action of the sul¬ 
phate remained inert in spite of the washing. Further, contrary to the 
generally-received opinion according to which the first sulphuring for 
control of powdery inildew is favourable to fertilization, the writer fotmd in 
the course of his experiments m vitro that sulphur exercises a retarding 
action upon pollen germination. This is explained by the production 
of sulphurous acid, which is toxic to the pollen as well as to most micro¬ 
organisms. The writer intends to verify the toxic action of sulphur spraying 
upon the flower by means of closer and practical experiment. 

In another experiment he used pollen from three different European 


(1) See No. 717, B. April igra. 
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vines, all in flower at the same time: Black Alicante, considered by growers 
as a vine with pollen of strong fertilizing property; Alexandrian muscat, of 
which the fertilization is often irregular; and Bicane, with an agglomerate 
pollen occurring in very thick masses and considered barren. The culture of 
these three pollens in the control solution with the addition in turn of copper 
sulphate, potassium arsenate, soft soap, precipitated sulphur and sulphur 
dioxide, gave the same order of results as those already obtained for 
Aiamon x Rupestris Ganzin No. i. It is notable that the Bicane pollen, 
when placed in the control medium, which was very favourable to the 
germination of the other pollens, showed no results, thus confirming the 
observations made by the vine-growers. Observed dry, Bicane pollen 
was clearly distinguishable by its shape from the other dry pollens 
examined. The writer proposes repeating his experiments on the flowers, 
in order to ascertain whether the above-mentioned compounds have an 
equally poisonous effect upon the ovary. 


BACTERIAL AND FUNGOID DISEASES. 

Z297 - The Influenee exerted by Fumagineupon the Assimilation and Respira¬ 
tion of the Host Plants. — Nicolas, G. in Reoue ^inhale de Boiantque, Vol. XXV, 
No. 297, pp. 385 “ 396 * Paris, September is, 1013. 

It is generally held that the fumagine fungi which cover the branches 
and particularly the leaves of certain plants with a more or less thick black 
coating are injurious chiefly because they hinder assimilation and respira¬ 
tion. This idea was not based on any precise observations, so the writer 
undertook experiments to test its accuracy. 

Leaves covered with fumagine were divided in two, one half being freed 
from the fungus; the two halves, or symmetrical portions of them, were 
introduced into tubes containing air with 8 to 10 per cent, of carbon di¬ 
oxide and saturated with moisture. The apparatus of Bonnier and Mangin 
was used for the anal3rsis of the gases, and in each case two determinations 
were made. 

From thirteen experiments with NeriumOleander 1 ,.^CitrusAuraniium 
L., Olea europea L*, Psidium aromaticim Aubi, Gardenia Thunh&rgia L f., 
Bumelia fenaxWM. and SciadophyUum dliptioum Blume, it is dear that 
fumagine hinders both assimilation and r^piration. The retardation of 
these processes depends on the thidmess and density of the fm^s coating, 

1298 - Some New or Rare Plant Parasites in Italy. — montemaruni, i,. Aiome 

malattie auove 0 rare, osservate dal Eaboratorio di Patologia vegetale di Milano.-^* 
Rivista di Patologta ve.eiaU, Year VI, No. 7, pp. 204-210. Pavia, September 1913* 
Diseased cucumbers from the ne^hbourhood of Milan were found to 
be attacked by Cladosporium cucunminum EH. et Arth. (C. Cucumens 
Frank); the disease had been noticed for two or three years, but it was 
not till 1913 that serious damage was caused; in some gardens 95 per cent, 
of the crop was lost. The fungus was already recorded from Italy and Ger- 
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many, but not as doing damage; in the United States, however, it ha*^ 
long been known as a serious pest 

Septoria Iridis Massalongo was found as an undoubted parasite on young 
leaves of Iris in Rome ; it had been recorded by Massalongo only on wither¬ 
ing leaves of I. germanica^ The spores were larger than those described by 
Massalongo. 

Botryiis vulgaris is recorded on camdias in a cold greenhouse at Pavia. 
Cladosporium Pisi Cug. et Macch. is recorded on a white-seeded French 
bean at Pavia ,* this is a new’ host, peas and broad beans being the ones pre- 
viousl3’ known. 

The writer records three cases of parasitism on '' occasional hosts 
The first is Fmnago vagans Pers., which spread from an oak to neighbouring 
brambles, blackthorns and dms. The others refer to Cuscuta : C. Epi- 
thynium Murr. was found to spread onto Galium verticillatum and Plan- 
fago media from dover, and C. europaea onto grasses from nettles. 

1299 ~ Tomato Rot. — Pavarino, L. O lh Patolo Ve c’ale. Year VI, No. 6» 

pp. 161-163, Pa^'a^ August 1913. 

The micro-organism Phytohacter lycopersimm n. sp., isolated by Groene- 
wege (i) in Holland in 1913 from tomatoes attacked by rot, presents the same 
morphological and cultural characters as Bacteniim Briosi , which had 
already been isolated by the writer (2) in 1910 from material collected 
in Italy. 

As only Bacterium and Bacillus are now recognised as genera of bac¬ 
teria, the latter name must stand. 

1300 - Gloeosporium Darlin^oniae Parasitic on Darlingtonia Cali‘S 
fornlcat an Ornamental Plant. — Kleb\hx, H. Beitrage zur Kenutnis der Fungi 
imptrrfecti, II. — MycoloASckes CenifolblaU, Yol. Ill, Part 3 » Pp. 97 - 1 ^ 5 , figs. 16-33. 
Tcna, Seplembef IQ13. 

The spedmens of Darlingtonia californica Torr. growing in the Botanic 
Gardens at Hamburg were attacked during the course of the summer of 
1904 by a disease characterised externally by the green tissues turning 
brown, and w’hich destroyed several plants in a short space of time. Micro¬ 
scopic examination having revealed the presence of mycelium in the dis¬ 
coloured tissue and of comdia on the surface of the affected portions, it 
seemed probable that a fungus was the source of the trouble. Infection 
experiments carried out in September 1905 gave positive results. Wishing 
to 3;epeat these experiments during the autumn of 1912, the writer scarcely 
found two affected plants ; the fungus devdloped late, infection was light and 
the disease spread little. Perhaps this was attributable to the advanced 
period of the year at which the experiments were carried out, but it is 
equally possible that between 1905 and 1912 the fungus had, become less 
virulent or the host plant more resistant. 


(1) See No. 613, -6. Hay 1913. 

(2) See No. 1544, B. :M.iy 


(Si.). 

{E4.). 
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After gi\ing the restilts of anatomical investigation upon a portion of 
the material which had been artificially infected, and of his observations 
upon pure cultures of the fungus, the writer states that the parasite ot 
Darlingtoma already entitled by Potebnia Discnla Daylingfoniae is a new 
species of Gloeosporium, to w^hich he has given the name of G, Barling- 
ioniae. The writer discusses the question of the value of Von Thiimen’s 
Discella Darlingtomae, v'hich seems to be based on a fiuagus occurring on 
some other tree. 

The writer describes in another chapter a Pestalozzia w'hich he found, 
as well as the Gloeosporimi, on the dead portions of diseased plants of Da/- 
Ungtonia calif arnica In microtome sections, another conidial form was 
foimd together with the Pestalozzia It is unlikely that this belongs to the 
development cycle of the Pesfaloz^ia, so that it may be connected with 
Gloeosporium Darlinetoniae. 

Pestalozzia must be regarded as essentially saprophytic. The infection 
experiments on Darlingtonia alwa3rs gave negative results. In pure cul¬ 
tures, free conidia were not obtained at first, but there occurred upon a 
stroma a great development of fructiierous bodies (true pycnidia), which 
contained the characteristic Pestalozzia conidia. On continuing the re¬ 
searches, the formation of free conidia on the substratum w’as subsquently 
obtained. 

The appearance in the cultures of true pycnidia, and especially the fact 
that the fructiferous bodies vvhich are formed under natural conditions upon 
the substratum are true pycnidia with a pseudoparenchynnatous invest¬ 
ment. show s that the genus Pestalozzia is w rongly placed among the Melan- 
coniaceae. It would be better referred to the Sphaeropsideae {Sphaeri- 
oideae, Phaeophragmiae), and placed near the genus Hendersonia. The 
Pestalozzia found on the Darlingtonia belongs to the morphological type of 
P. versicolor Spegazz. but ow ing to some ot its characters, a special place 
has been assigned to it. 

1301 - Tne Results of the Control of the American Gooseberry Mildew 

theca mors^uvae) in Russia. — de jaczewski, a, Queiqucs mots stir ic 
traitement de Sphaeroiheca mors^uvae, — La de Phytopatholo^ie apphqud^, Vol. I, 

No. 6-7, pp. 87-88. Pans, Atigust 20-September 5, 1913. 

In Russia, this disease began to attack the gooseberry bushes at the be¬ 
ginning of the century, but it appears that the fungus was introduced 
from America into the Southern provinces towards i8go. The Institute of 
Ph3rtopathology at St. Petersburg has devised the following system of con¬ 
trol, which is based on a long and varied series of experiments (i), and is 
mosw efficacious if properly carried out: 

I. — In autumn, when the leaves fall, the ground round the bushes 
should be thoroughly dug over, in order to bury as deeply as possible the 
dead leaves and the berries bearing the mycelitim and i)eiithecia of the 
fungus. 


(l) See No. 20Si, B, Tune ign; No. 722, B. April 1012. 


(Ed.). 
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2. — The branches, and the soil beneath the bushes, must be well 
sprayed with a solution of sulphate of iron {30 gms. per litre, or 3 lbs. in 10 
gallons). 

3. — in spring, before the buds break, the bushes should be pruned 
by removing all thickly-growing branches which hinder the penetration of 
light and air ; care being taken to prop up an5" branches u hich touch the 
ground ; after this, the spraying should be repeated as in autumn 

4. — As soon as the voting leaves have made their appearance, 
spraying must be begun; the best compounds for this purpose will be 
mentioned later. If the treatment is preventive, three or four sprayings at 
15 or 18 days’ interval are all that is required ; but if the disease becomes 
rife, as it has done in Russia, mtich more frequent spraying (every 10 or 12 
days) is necessary until the beiries turn colour ; after the gooseberries are 
gathered, it is well to spray once or twice more ; the young shoots especially 
should be treated, as at this time the^" are most liable to be attacked by 
the ftmgus. 

As for the fungicides for summer spraying, a Bordeaux mixture at i 
or 2 per cent (i) and copper salts in general, have merelj^ a preventive effect. 
Before the appearance of the disease, it is possible by means of \’ery careful 
spra3dng with copper salts to arrest the development of the parasite, but if 
the fungus is fully developed, Bordeaux mixture has no effect, very likely 
because the thick felt of the oidium does not permit ot the penetration of 
the copper salt. Only one compound with a copper base has been found 
equal to the sprays to be mentioned: this is azurine (copper sulphate 
and ammonia) at 3 gms. per litre (3 lbs. in 10u gallons); it has given 
excellent results, without scorching or harming the leaves, but its price is 
relatively high. 

On the other hand, the experiments made at the Institute have shown 
that sulphur (2) usually brings about the fall of almost all the leaves. For 
the same reason, mixtures of sulphur and quicklime are not suitable to the 
case in question ; i per cent., and even Vo per cent,, lime-sulphur washes (3) 
bring off most of the leaves. Amongst the other sulphur compounds, those 
which have given the best results practically ever3rwhere in Russia dming 
the last few years are alkaline polysulphides; it is true that they cause some 
leaf-fall, but by using only 2 or 3 gms. per litre (2 or 3 lbs. per 100 gallons), 
and spraying only in the evening or early morning, as well as by accustom¬ 
ing the leaves to sulphur when they are quite young, the damage due to 
scorching and leaf-fail can be avoided. The susceptibility to injury from 
these sprays varies according to the varieties and certain hardy ones are 
not at all affected by the application of polysulphides. 

M. Doroguine, the Assistant at the Institute, has for nearly two years 
been occupied in testing various alkaline compounds. He has found that 


(1) See p. 163, B, Nov. 1910; No 856. B, May 191s. 

(2) See p. 163, B. Nov. 1910 

(3) See No. 856, B. May 1912; No. 884, B. July 1913. 


(Ed.). 

(Ed.). 

(Sd.). 
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ordinary ccmmeiciai soda (3 gms per litre or 3 lbs per to( gallons) is no 
less efficacious than polysidphides and aziirine aud costs much less The 
only detect oi this solution is that it does not adhere sufficiently to the leaves 
and is easilj' ashed oS by rain, u hich necessitates spraying at trequent 
inter\'als, in the case of a severe attack every S or i< > days To obviate this 
difficulty however, it is onlt^ necessary to add to e^^e^y 2 or j gallons a 
handful of flour, or a spoonful of treacle Perhaps gi*eat adhesive pc’^er 
could more easily’ be obtained ^ ith soap emulsion or the addition of gelatine. 
Caustic potash in the same proportions seems to have an effect similar to 
that of soda 

Sphae/otheca mors-iizurc often attacks cm rants particularh- black in 
Russia ; but it seems that as in the case of the Vvedineae. there are biolo¬ 
gical races of the parasite, since in plantations consisting of different spe¬ 
cies of Rihes, one is attacked vhile the otheis are immune Varieties of 
the same species also differ in their predisposiiion to the disease. 

1302 - Bacteria isolated from European and American Vines Affected by 
Bramble-leaf”. — F\v\ri:^o, L Ricerche sul Roncet. — I0. Ulterioil nceiche 
sul Roncet. — Rioista di Pa^olo ia Vc\e*ale, Year VI, No. 6 (August 1913}, pp. 164- 
170 ^-ui No. 7 (Sept<^^lbe^ 1913), PP 193-203. 1913 

The writer has been occupied in investigating the abundant material 
received from Sicil^^ and other parts of Ital^’ in order to ascertain whether 
any bacterial or fungoid parasite exists, which, by its constant presence, 
lends any support to the opinion of those investigators (\'‘iala, Briosi Pichi, 
Delacroix and others) who consider “ bramble-leaf roncetin French) 
a parasitic disease 

He introduced portions of diseased vines (stems branches and shoots) 
into different nutritive media after having previously carefully disinfected 
them and obtained the development, in cultures which were originally 
pure, of some micro-organisms mostly of a bacillus t3^e; he describes their 
morphological and cultural characters 

From a specimen of Rnpestds da Dot affected with typical “ bramble- 
leafreceived from Palermo, three micro-organisms w’ere isolated; one 
seemed identical with Bacillus Baccarmii Macch, {B, vifivorus Bacc.) and 
is the cause of the -^rine disease known in Ital3" as the ** mal nero He 
also isolated a fourth micro-organism from other specimens of Fupestris 
dn IvOt from Voto (Sicity). The Bupestris from the nurseries at Vittoria 
(Sicily) alone produced no pure cultures, owning to their remaining contam¬ 
inated. Finally, from young wild plants of Fipaiia Rupestris sent 
from Voghera (Prov. of Pa\ia), two micro-organisms of similar character, 
and therefore to be referred to the same species, were obtained yo cul¬ 
tures were obtained from rooted shoots on w'hich Barbera w as grafted, also 
sent from Voghera. 

In the case of Bacillus Bacca/inii, it must be assumed, until proof is 
found to the contrary that it can, under certain conditions, also become 
the cause of bramble-leaf if this disease, which is difficult to identify, 
is considered to be a form of mal nero wdth more or less grave symptoms 
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according to the resistance of the vine. It may be that these bacteria are 
saprophytes, which, under exceptional circumstances, become patho¬ 
genic. According to the researches of Meissner, Zahn Hausen, Buchner, 
I/ehmann and others, the healthy tissues of animals and plants do not con¬ 
tain bacteria capable of development It may, however, be a question of 
non-pathogenic organisms occurring at the same time as the active 
parasite, or subsequently to the latter, as is suggested by the last researches 
of E. F. Smith, In an}" case only experiments on artificial infection, which 
will be made in the course of time can determine the bramble^leaf 
micro-organisms and decide xv’hether those with which we have just dealt 
are among them, and whether in addition to the specific and active micro¬ 
organism, other non-pathogenic species occur at the same time. 

1303 - Bacillus Vitis, a new Sehizomyeete, Parasitic on American Vines in 
Liguria. — Moxn-SLiRTiNi, 1, Un auovo SchizomiCct ■' della vite. — Rms*a dt Pato- 
lo^a V€ caUj Year VI, No. 6, pp 171-176. Pavia, Aui^ust 1Q13. 

The Government Kursery of American vines at ^>ntimiglia (Liguria) 
w as established about twenty years ago near the river Roia upon a pebbly, 
light and arid subsoil; it is irrigated intermittently and badly manured with 
the sweepings of the town Five years ago, some vine growing there were 
in a serious condition which increased with time, and ended in the death 
of the plants. The disease spread, and destro5"ed a large part of the nur¬ 
sery. The Rupestris were the most affected; the AramonxRupestris 
also suffered, while the various Riparia hybrids proved immune. 

During the first years of the attack, special cultaral operations were 
carried out round the diseased vines, the latter being plentifully manured. 
The vines which were substituted for the diseased plants were able to grow, 
and scions grafted on shoots taken from the diseased vines have done well 
up to the present. The distribution of the disease in the nursery has al¬ 
ways been irregular. The diseased vines occur chiefly in the interior of 
the plots ; those on the outside having more air and light appear to be still 
healthy. 

At first, the disease presented the characters of a general weakening 
of the vegetative growth of the plants (production of small feeble shoots, 
with the formation of suckers). It is orfy of late 5’ears that the most seri¬ 
ously affected \unes have showed symptoms of bramble-leaf''. 

The writer observed in the case of the withering vines which he col¬ 
lected and studied in 1911, that transverse sections of the vine wood and 
largest roots showed blackish patches of irregular shape and distribution 
occurring singly or together in a section, with indefinite boundaries, and 
varying in diameter from some millimeters to half a centimeter. The exist¬ 
ence of these patches, and the fact that in the same places the vessels were 
obstructed by tyloses, or by masses of viscous substance, aroused the suspi¬ 
cion of the presenc. of a ^ummosis of bacillus origin, and caused the writer 
to search the wood of the infected vines for some definite micro-organism. 
The bacillus which had been isolated in 1911, was again isolated in 1913 
by Prof. Pavarino from the organs of other vines (also from the green parts) 
feom the same nursery in a more advanced stage of the disease. 
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The fact of having found this bacillus after an interval of tv\ c years, 
and upon a certain number of plants, and that it possessed constant mor¬ 
phological and cultural characters, makes it probable that this micro-organ¬ 
ism is of some importance in the etiology of the disease and led the w riter, 
when giving a complete description of the bacillus, to propose for it the 
pro\dsional name of Bacillus V'ltis. The latter differs as much from B, 
Baccarinii Macch. {B. vitivo/us Bacc.), found in the ^ood of \dnes suffer¬ 
ing from ‘'mal nero'", as from the forms of Schizomycetes isolated hy Xaso 
from vines affected hy the same disease. Neither has it been possible to 
identify it \^ith any of the pol}'morphic, and sometimes entirely sapro¬ 
phytic, micro-organisms occurring so frequently upon plants. Only ino¬ 
culation experiments can decide if Vitls is rea% pathogenic, and the 
cause of the destruction of the \nnes in the ntirseiy. For the moment, all 
that can be said is that the above-described disease presents the pheno¬ 
menon of rachitis accompanied (either as primary or secondary cause) by 
an alteration of the wood, with the formation of gum and the presence of a 
special Schizomycete. This “ rachitism is very similar to “ bramble- 
leaf ”, so that it is possible that the disease commonly known by the latter 
name is not an affection always due to the same cause, but is rather a symp¬ 
tom attributable to a variet3" of agencies (parasitic, climatic or edaphic). 

1304 - The Brenner (Pseudopeziza tracAe/pMIa) oi theVin^.(i) 

MUller-Thurg \tr, Herma'W Dvr lote Brennci dcs Weir>tockcs. II. TUcil. — Ceniral^ 
bla^i fiir Bakienolo le, Paras!tenkunde it h fePiiOi sktauKhc'U Part II, Vol 38, 
Vnej. 21-25, p?. 5S6-621 I p^aie Ttna, September 20, 191^. 

In an article in the same journal for 1903 the u riter stated that Pseudo¬ 
peziza tracheipkila ';’;as the cause of this -vine disease, which had formerly 
bee^. attributed to atmospheric agencc". As some investigators still denied 
the parasitic nature of the affection, Hr. Muller-Thurgau carried out further 
researches which confirmed those he had previously made. He succeeded 
in growing the fimgus upon vine leaves killed artificially; he also observed 
the manner in which it passes the w’inter upon the fallen leaves of the pre¬ 
vious year ; and he has been able to reproduce the disease on living leaves. 
The infection depends upon the age and the water content of the leaves. 

The writer recommends for the control of the parasite, the improve¬ 
ment of the ph3’sical constitution of the soil and of the state of nutrition 
of the plants the planting of resistant vines, and spraying the young leaves 
with Bordeaux mixture, etc 

1305 - Two Fungi as Causal Agents in Gummosis of Lemon Trees in California 

(Boityiis vulguards and Pyihiacysiis eitropbibora)^ — Fawcett, h s. 
.n The MoMly af State Commission ot HotiicuUttre, Vol. II. No. 8, pp. 601-617 

+ 12 figs. Sacramento, Califbrn’a, August 1913 

The term ” gummosis*' expresses the result of the disease rather than 
the actual disease itself. It is characterised by dying areas of bark accom¬ 
panied by exudation of gum. It has been shown to be due to the presence 


mi 


(?> See also No. <S77, July 1 ^ 3 . 
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of one ox other of two ftingi, commonly known in packing houses as brown 
rot fungus {Pythiacystis oiirophthora) and grey fungus {Botryfis t iilgaris) 
respectively. 

Various physiological explanations have been given for this disease, 
owing to the failure of attempts to induce it by inoculation. Later experi¬ 
ments have shown that inoculation is successful only when the diseased 
material is obtained from the advancing edges of diseased areas. The tis¬ 
sues already permeated with gum in the diseased areas always failed to 
induce the disease when transplanted to healthy bark. The two t}^es 
of the disease are as follows, 

1. Grey Fungus {Boirytis vulgaris), — In attacks of this fungus the 
outer layer of bark is killed much in advance of the inner, in which there 
is some softening of the bark. Pure cultures of this fungus were obtained 
and successful inoculations produced. In bad attacks of the fungus in 
moist weather, raised cushion-like patches of grey spore-covered bodies 
appeared on the surface. It was found that neats-foot oil applied to the 
inoculated wounds encouraged the fungus and exaggerated its effects. 

2. Brown Rot {Pythiacystis citrophthora), — This is the most common 
form of gummosis. The bark remains hard from the beginning and is killed 
slowly through to the wood without any evidence of fungus growth. Pure 
cultures w^ere obtained and the fungus proved to be the cause of this form 
of gummosis. Xeats-foot oil appeared to be without effect on this form 
of the disease. 

The brown rot fungus is known to live in the soil, and this explains tvhy 
flooding the trunk of the tree or btuydng the bud union below’ the soil, is 
favourable to the development of the disease. Y oung trees are more resistant 
to the disease than old ones and inoculations on various citrus trees 
have shown that the lemon is most susceptible, the sweet orange next and 
sour orange least of all. This explains why sour orange trees are least sub¬ 
ject to attacks of gummosis under unfavourable orchard conditions, and 
also why lemons cannot be well grown on their own roots in California. 

Treafment, —Bordeaux paste has been found most effective, made as 
follows : I lb. blue stone (copper sulphate) disolvedini gallon of w’aterina 
wooden vessel; 3 lbs. of uns aked Hme, slaked in about ^ gallon of water. 
Stir together when cool and apply with a brush. It should alwa3’s be used 
fresh. Cutting out the diseased bark is necessary before applv’ing the paste 
and care should be taken to remove the edges of the diseased area. Gum 
may exude after applying the paste, indicating that infested bark exists 
outside the treated area. If the infected area is considerable it may’ be more 
desirable to isolate it by removing strips of bark only’ and applying the paste 
to the edges to prevent spreading of the disease. 
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INSECT PESTS. 

1306 - The Frogitoppar Egg Parasite (Olfgosita girauHi Crawford) and its 

Colonisation in the Cane Fields. —ikich, f. w. iu Board or A.ncuU.^re, Tn- 

HtdTr an Tobago. Ci*ciilat No. ii, pp. 5-9. Pori-of Spc in, Trmi''..d, Augu=.i 1913 

This parasite on the eggs of iroghoppers in cane fields has been 

determined by Crawford as Oligosita giratdti. It has been bred from the 
grass from numerous sugar cane estates. 

Life History. — It is an extremely active insect and runs over dead 
cane and grass leaves very rapidly. It locates the eggs of froghoppers in 
dried tissues and after a thorough examination lays its eggs inside them. 

Oviposition takes from 4 to 30 minutes according to the state of the 
^gs. A certain stage in the development of the froghopper egg is found to 
be more favourable to the development of the parasite. This was found 
by experiment to be when the hatchbg-lid of the froghopper egg was well 
formed and black in colour. The parasite failed to develop on the eggs of 
the host if they were young or newly laid. The period of development 
of the parasite to the perfect insect is from 22 to 41 days. 

During the development of the embryo the normal froghopper egg re¬ 
mains quite white; but when parasitized it changes colour after 5 to 7 days, 
becoming grey and then quite black. In such eggs the red coloration 
of the parasite can be made out a day or two before emergence by viewing 
the egg by transmitted light. 

The adult parasite measures about 0.5 mm. and appears to be always 
searching for froghopper eggs, passing from one piece of grass to another 
by short leaps. Up to the present no males have been observed, and fe¬ 
males kept in confinement reproduce parthenogenetically with an average 
of 8 offspring. 

Since the eggs of the host require more moisture for development 
than the parasite, it is possible for two generations of the latter to attack 
the same batch of froghopper eggs, and as a female parasite is ready to lay 
her eggs within an hour after emergence, the multiplication of the 
froghopper is seriously checked. The percents^e of parasitism works out 
at about 16 to 25. 

With a view to increasing the extent of this parasitism, the artificial 
breeding of the parasites and their liberation in the cane fields has been 
recommended. This method is rather slow and it is found to be much 
more expedient to transfer cartloads of the grass infested with parasites 
to the cane fields. By this method it is hoped that colonies of the 
parasite may be established in the cane fidds and the froghopper kept 
in check. 

1307 - A Billbug Injarioas to Small Grain: Sphenopboras discolor, — 

Smith, H, S. in The Monthly Bulletin of State Commission of Horticulture^ Vol. II, 

No. 8, pp. 61Q-621, figs. Sacramento, Califotn’a, August 1913. 

Spedes of Sphenophorus have been known to attaci com (maize) and 
sugar cane and become serious pests in some parts of the United States, but 
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were not recorded as attacking small grain in California until quite recently, 
when considerable damage was being done to the experimental plots of 
wheat, barley and oats. The beetles attack the stem of the ears and sever 
it within the sheath. The ear turns white and fails to develop grains. No 
larvae or purpae have been observed yet and it is thought that this insect 
has bred from the growth of tule or bullrush (Scirpus laciistris), from which 
this land has been but recently reclaimed. Careful destruction of these 
rushes is therefore recommended in reclaiming this type of land. 

1308 - Larvae ot Gortyna ochracea and Vanessa (Pyrameis) Cardui 
attacking Artichokes in France, (i^ — bourillv, a. Note sur deiix lepidopteres 
des artichauts. — Journal £ Agriculture pratique^ i9X3» Vol. II, No. 38, pp. 373-374. 
Paris, September 18, 1913. - TschaSn, E. La Noctuelle de I’Artichatit {Goriyna 
ochracea'BJabn^). — La Revue de Pkytopatholo^ie apphquei, Vol. I. No. 3, p. 107-J08, 
fig. 1-2. Paris, September 20, 1913. — Vidal, E. Deux Ennemi® de PArtichaut. — 
La Petite Revue Agricole ef Horticole, Year 19, No. 451, p. 211. Antibes, Septem- 
ber 23, 1913. 

In the spring of 1913 the artichokes in the neighbourhood of Hyeres 
were severely" attacked b^’ the caterpillars of two Lepidoptera. 

One of these is Gortyna ochmcea {“ Frosted Orange ” moth); Tschaen 
records the examples in question as G. ochracea var. xanthenes Germar 
(= var. cinerea Gooss ns), while Vidal considers it a distinct species and 
names it Hydroecia xanthenes Germ. All three writers refer to the serious 
damage done by these larvae, which bore into the stems and heads, and 
sometimes also attack the heads from outside. 

So far, the most effective treatment appears to be cutting off and burn¬ 
ing the affected stalks. Tschaen advises burning the whole plant after the 
crop is gathered, to destroy the larvae and pupae it harbours. As this 
species attacks many wild plants, Bourilly and Tschaen recommend the 
clearing away of all weeds near the artichoke beds. 

The caterpillars of the Painted l^ady {Pyrameis cardui) damage the 
crop by destroying the leaf tissue. Vidal considers that the only good 
means of dealing with them is to pick off and bum the leaves as they are 
attacked. All the chrysalides of Pyrameis cavdni sent to the Natural His¬ 
tory Museum in Paris during 1913 w^ere found to be parisitized by Chalcids 
of two different genera. 

1309 - Cladius (Priophorus) padi attacking Strawberries in France. — 

VriLLET, A, Un eunemi du fraisier. — La Revue de Phytopathologie appliquie^ Vol. I, 
No. 6-7, pp. 97-i>8. Pari*^, August 20-September 5, 1913. 

In June 1913, two hymenopterous larvae (fam. Tenfhredinidae), which 
had been damaging a strawberry bed, were sent from Bressuixe (Deux-S^ 
vres) to the Paris Entomological Station. The writer was able to ascertain 
by breeding that they were the larvae of Cladius {Priophorus) padi L., an 
insect of wide distribution in Europe, where it lives at the expense of a large 
number of different species of plants. Although it appeared not to have 


(i) See No. 1224, B, Oct, 1913. 


(Ei.), 
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been recorded before as occurring on the strawberr}-', its presence on this 
plant is not surprising, all the more as it has a strong preMection for Ro- 
saceae (hawthorn, wild rose, pear, plum, etc.). After having brieii3' des¬ 
cribed the different stages of development of this insect, the writer mentions 
as natural enemies of the larva, Tryphon hicidiilus Hart and .cJtneides 
reuntior Nees 

As means of controlling the pest, sprajdng with nicotine or arsenical 
compounds is to be recommended , care should always be taken to treat 
the lo’ver surface of the leaves. Since strawberries should not be sprayed 
after the fruits are formed, it is best to applj' the preventive treatment 
before flow ering. \^"hen the crop is gathered it is an eas \ matter to destroy 
the last generations of the insect. 

1310 - Serfca anthracina Lee., a Scara-i^afeid, defoliating Orchards in Cali- 

fcrnia. — Fssig, E O Thv- Man^amta Scrcc. — The Mo^ hly Bulls- 0/ S*Me 

C muisswii 0 tioy uul inCt Vo« No b, pp 022 17 fcacramento. Cal tom a. 

An orchard of prune and apple trees in El Dorado County was con- 
siderabty defoliated during April and May. The writer found this beetle 
(fam. Scarabaeidae) at work and noticed that the attack was worst round 
the boundary of the orchard. He was therefore led to discover the insect 
in wild shubbery adjoining. It was found to be particularly abundant on 
Manzanita {Arctostaphyllos sp.) and also occurred on black oak, lupins and 
Ceamthiis sp. The beetle varies from light browm to almost black in 
colour and is less than half an inch long. Owing to its timidity it is exceed¬ 
ingly difficult to find on the leaves. 

The remedy recommended consists of 8 lbs. lead arsenate, 8 lbs. lime 
to 100 gallons of water. This should be sprayed early and the tender shoots 
liberall\^ drenched with it. 

1311 - The Peruvian Fruit-Fiy (Anastrepba peruviana N. Sp.).~TowN&3ENr>, 

CHwtLF-' H T , m 2^5 Journal ot EconomicEnlomoloiv, Voi. 6, Z\o, 4. Concord, N. H., 

1913. 

The Peru\uan coast region has long been known to be infected with the 
fruit-fly, a pest which attacks citrus as well as deciduous fruits, particularly 
during tne month of February, 

In February 1912 a guava tree at SuUana in the Chira valley, Peru, 
was completely^ infested by’ Trypetid maggots, and the fly was to be seen 
among the fruits at the same time. The writer reared numbers of these 
maggots, aud flies were produced from the 4th to the loth of March. This 
same tree having shed all its diseased fruits during February, produced a 
second crop in March, which contained only one infested fruit containing 
one small maggot, thus indicating the distinctness of generations. 

As the insect does not appear to have been identified before, the wri¬ 
ter describes it under the name of AnasUepha peruviana, and mentions the 
characters which distins[^nsh it from the closely allied species A, jraterctda. 

As a remedy 1 recommends spraying the foliage before the fruits 
begin to ripen, or as x>n as the presence of the flies is noted, with the fol- 
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lowing mixture : lead arsenate 5 to 10 lbs., chancaca (brown or black cane- 
sugar in cakes) 25 to 50 lbs., and water 100 gallons. The chancaca must be 
dissolved in boiling water before adding to the arsenate solution. Varia¬ 
tion in the amount of arsenate added is required for different kinds of 
foliage, guava and orange standing much more than peach, and the sugar 
content should vary in the same proportion. 

1312 - Insects injarious to Olives: Saisseiia oleae Lecanium oleae), 
Zeuzera pyrina f = Z. aesculi). Prays oleaellus, Euphyllura 
olivina f = Psylla oleae) and Hylesinus oleiperda, — del guercio, 
Giacomo iTaova contrlbuz.one alia conosccnza de* nemici dell’Olivo — Redia^ Vol IX, 
Part I, pp. 59-75 Florence, August 28. 1913. 

1. — It is well known that the eggs of the black scale of olives {Saissetid 
oleae — Lecanium oleae) hatch out in large numbers from the loth to the 20th 
of June, and that quantities of lan^-ae are to be found on the leaves and 
branches. This period is therefore considered to be the most favourable 
time for the destruction of the insect. However, in 1912, according to 
the writer's obser\"ations in Apulia, hatching of these eggs continued from 
the beginning of June until the middle of August, or about 65 to 70 days. 
A fact intimately connected with the preceding is the emission of excre- 
mental liquids ejected to considerable distances by the females of Saissetia 
and of juices caused by the repeated punctures of the insects; the quantities 
of these are responsible for the appearance and spread of fumagine, as the 
writer has been able to observe experimentally. 

Further, the period of activity of the female scales is in agreement with 
that of the development of the oHve fly [Dacus oleae), which feeds on the 
sugary secretions of Saissetia and of the no less abundant olive sucker 
[Euphyllura olivina — Psylla oleae) and infests the olives. The destruction 
of these insects is therefore necessary on account of the favourable condi¬ 
tions which they produce for the development of Dacus oleae. The appear¬ 
ance and rapid spread of species of Cicada and Cicadetta or TeMigia, which, 
by the excretion of large quantities of liquid on the surface of the leaves, 
produce conditions favourable to the development of the olive fly, would 
necessitate similar measures. 

2. — In Italy, olives are attacked by the lar\’'ae of a Swift moth [Zeu¬ 
zera pyrina == Z. aescuU), known locally as ** Rodilegno ",'' Tarlo bianco ", 
" Tarlo giallo ", on pears and apples ; though very destructive, this has so 
far been neglected; it attacks a number of trees, including fruit-trees, 
but in Apulia, Calabria, Sidly and Tuscany prefers olives. In Apulia it is 
onlj’ found in large numbers on the most improved varieties (known as 
" Ogliarole "), whilst the " Olivastro " and the wild olive are almost im¬ 
mune ; the same may be said of the Nardb olive, which is also partially 
resistant to Dacus oleae. In this district the larvae of Zeuzera often attack 
good-sized branches, provided the bark is stiU smooth, so that in the hot 
weather these dry up and drop all their flowers and fruit; many such bran¬ 
ches, however, do not die ofl at once, but remain as centres of infection for 
several years, producing no fruit. Many labourers in these districts are 
very skilful in finding the grubs; eight persons may go over 12 000 to 14 000 
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trees in three ^eeks, collecting 50 to 6o thousand giubs, which are paid for 
at 10 lire (8s, or S 2) per thousand. 

Observations by various entomologists on pear trees, have sh wn that 
the moths lay their eggs during July. The writer has found that in Apulia 
the larv^ae hardly begin to pupate before the second half of July, while the 
majorit}^ do not do so till the middle of August. Consequently only the 
earliest moths appear at the beginning of August, the bulk emerging much 
later. For this reason collecting of grubs should not begin before August, 
and should continue till the latest pupae are destroyed. 

3. — In the spring of 1912 the olives in the neighbourhood of Serranova 
(Apulia) flowered with extraordinarj^ \dgour, many shoots bearing a thous- 
sand or more flow^ers; but only some thirty to fifty set owing to damage by 
oUve snckoxs {Euphylluraolivtna) and llyponomeutids {Prays oleaellus). On 
some branches only one of these insects occurred, on others both. The damage 
extended over a considerable area, and amounted to some millions of lire. 

In the second half of June quantities of Agemaspis emerged from the 
Prays pupae, though many were themselves parasitized hy an undeter¬ 
mined microbe within the pupae. 

4. — Both in Apulia and in Tiguria the writer has observed that the 
Prays moths fl^^ away from the olives in June and July, and seek shelter 
under the thickest, lowest and most shaded leaves of \ines, and to a less 
extent of pears, plums, cherries and figs. By means of dishes containing 
poisoned treacle or other Hquids, or only water (used in experiments for the 
control of the olive fly), it was found that the flight takes place principally 
at the end of June and in the first few daj’s of July. Treacle attracted 
them more than the other liquids, and water hardly at all. The writer be¬ 
lieves that they leave the olives in search of moisture, and in particular of 
liquids on which they can feed. 

5. — With regard to the olive-bark borer {Hylesmus oleiperda)^ the 
emergence of the adults seems to take place later than is recorded by tkxsjfe 
in 1912 it lasted from just before the middle of May to nearly the middle bf 
July ; in 1913 it was the same, and the females were found still wandering 
on the bark as late as July 25. 

Experiments showed that this insect will not attack cut twigs, even if 
they are kept fresh, as those confined with such twigs died without egg- 
laying ; on twigs attached to the tree, egg-laying was more abundant on 
whole twigs than on those cut back. It is thus evident that healthy trees 
are liable to attack. 

6. — It was previously bdievedthat the olives remaining after the dis¬ 
appearance of the olive suckers were safe ; but the writer has observed that 
they are liable to fall in July if situated near parts of the flowering shoot 
which have been pierced by the sucker. This explains why flowering 
shoots with twenty or thirty olives on, but only attacked at the base, 
sometimes wither up completely. This “ running ofl” of the young olives 
goes on throughout July, and, according to the writer's 1912 observations, 
stops when the fruits are nearly as big as peas. 


ALFREDO RUGOERI, g&renL r&sponsabile, ^ 
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FIRST PART. 

ORIGINAL ARTICLES 


The Work of the Imperial Institute for the Economic Development 
of the British Colonies and India 

by 

Professor Wvndham Btjnstan, C.M.G., LL.D., F.R.S., 

Di/r$ctor of tht Imperial InttUute^ 

Prmdeni or the InfemeUumal Assoctaiion for Tropical A gncnlture. 


The Imperial Institute is organised by the British Government with 
the Cooperation of the Govemmentb' of the British Dominions, Crown 
Colonies and India, to assist economic development, more especially of the 
Crown Colonies and India, by arranging for general information compre¬ 
hensive erchibits explaining and illustrating the agricultural and other 
natural resources of these countries and by conducting enquiries and in¬ 
vestigations, required by the local agricultural and other technical de¬ 
partments, and furnishing information respecting the economic possibilities 
and value of raw matenals, especially of new or little known products, 
to mamifactureis, merchants and other enquirers at home. 

The first of these branches of work is carried on through the Public 
Galleries of the Institute in which all the Countries of the Empire are 
represented by collections of their principal economic products; by maps 
and diagrams explanatory of theii* industries and trade; and by photo¬ 
graphs, pictures and other exhibits illustrative of their present condition. 
To these Galleries visitors are admitted without charge. Each section of 
the Collections is in charge of a Technical Superintendent who is acces¬ 
sible to visitors and who receives enquiries respecting the Colonies and 
their resources which are replied to verbally or by letter. In the centre 
of the Galleries is a Stand for the distribution of Kterataxe relating to 
India and the Colonies to applicants for special information of all kinds 
relating to these countries. Bast year the number of visitors to the 
Rtblic Galleries was ^5 503 and ty 545 publications were supplied to 
enquirers from the Central Stand. The visitors include the general public. 
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students from schools and other educational institutions in London and 
throughout the home country, who are specially conducted through sec¬ 
tions of the Galleries and the features of each section explained; other 
visitors are commercial men, intending settlers, etc., who are in search 
of special information respecting particular countries and their possibi¬ 
lities. The Galleries thus provide aa economic conspectus of the resources 
of the British Empire. 

The Central Gallery is occupied by exhibits from South Africa, the 
West Indies, the Mediterranean Possessions and Australasia; the Eastern 
Gallery by those of Canada, which extend into the North Gallery; the 
Western Gallery by those of the Straits Settlements and Malay States, 
Ceylon and In^a. The native industries of India are shown in the In¬ 
dian Pa\ulion, whilst a Pavilion for Ceylon will be opened next year. 
The North Gallery contains the exhibits of Hong Kong, East and West 
Africa, Uganda, Nyasaland, Mauritius, Seychelles, the Sudan and New¬ 
foundland and a part of those of Canada. All the important agricultural 
products of India and the British Colonies are exhibited with full 
explanatory labels, whilst for purposes of comparison a collection of the 
standard commercial products Used in British Industries is separately 
shown in the East Upper Gallery. 

The Scientific and Technical Research Department of the Institute 
includes a large staff of investigators and an extensive series of labora¬ 
tories, worlring rooms and reference collections of products. Its dbief 
business is to collect and distribute information respecting the natural 
products, vegetable and mineral, and the industrial possibilities of each 
country of the Empire and to conduct, in co-operation with manufac¬ 
turers and merchants, scientific and technical enquiries and investigations 
with a view to the utilisation of new or little-lmown products and their 
introduction to Commerce. Many of these enquiries and investigations 
are initiated by the Agricultural Departments abroad and by manufac¬ 
turers and others at home. Every year several hundred reports are 
made, chiefly to the Governments of the Colonies, respecting the commercial 
value of every class of natural product andthe methods of producing it 
and preparing it for the market. The Department therefore ossi^ts Agri¬ 
cultural Departments in the Colonies by conducting investigations which 
can only be sitcessfully undertaken by specially trained investigators, or 
those which require co-operation with manufacturers and other experts at 
home. Last year the methods of cultivation or production, the quality and 
the commercial value of numerous products were examined and reported 
on, including cereals and other food stuffs, essential oils, tobacco, fibres, 
tanning materials, gums and resins, rubber, vegetable oils and fats, drugs. 
A large number of investigations related to the composition and value of 
newly discovered minerals and have been the means of initiating com- 
. mercial enterprise in several countries. The Department has also been 
intimately concerned in the development of the rubber industry in 
several of the Colonies and with the extended production and utilisation 
of vegetable oils. Large numbers of enquiries on these and similar sub- 
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jects aie each year received from manafaclurers and meichauls in the 
United Kingdom. A large collection of reference samples of important 
products is maintained by this Depaitment, as to which full information 
can be supplied with a view to their commercial utilisation. Detailed 
informaliou respecting the operations of this Department is supplied to 
Parliament in an Annual Report. " Special reports are also issued as 
Parliamentaiy Publications on important classes of products which have 
formed the subjectof investigation in the Department such as Rubber’*, 
Foodstuffs Gums and Resins ”, Fibres etc. 

A considerable amount of original research on subjects connected 
with tropical agriculture is also carried on ir the laboiatoiies of the 
Department. In a seiies of researches the results of which have been 
communicated to the Royal Society of London, it has been shown that 
the occasioital poisonous properties exhibited by certain tropical foodstuffs, 
the Lotus of Eg5Tpt, Soighum, Cassava and Phaseolus are due to the 
tempoiary presence within the plants of glucosides which give rise to the 
production of prussic acid, and the occunence of which in certain cases 
may be modified by culfivation. For this subject the name proposed 
of cyanogenesis " has been generally adopted and similar observations 
as to the occurrence of cyanogenetic *' glucosides in other plants have 
been made by other workers. 

The cause of the Molteiio or Pictou disease in horses, which is well 
known iii South Africa and Canada, has been traced through investigations 
in the Department to an alkaloid which occurs in a species of groundsel 
{Semcio) eaten by the animals. 

The alkaloids in some of the most important of the Indian aconites 
have been isolated and characterised and shown to be of medicinal value. 
Similarly the active constituents of a number of drugs have been ascer¬ 
tained and the chemical constitution of numerous new essential oils has 
been deteimined. Among new materials the constituents of which have 
been ascertained in the Depaitment and which have been introduced to 
commerce may be mentioned: the oil of the Para Rubber seed as a sub¬ 
stitute for linseed oil, the wax of a South African myrtle for the manu¬ 
facture of polishes foi wood and leather, the pods of an Indian CaesaU 
pinia as a valuable tanning agent. 

Among the more important investigations carried on in conjunction 
with Agtictaltural Departments in the tropics may be mentioned the 
extensive enquiry which is in progress in conjunction with the Agricul¬ 
tural Depaitment of Ceylon in order to determine the precise variations 
in the composition of rubber latex dependent on variations in age and 
methods of tapping and on the value of various methods of coagulating 
and prepaiing rubber in the form best adapted for commercial use. 

The Scientific and Technical Department has become a certralestab- 
Kshtnent for the conducting of enquiries aitd researches auxiliary to all 
branches of tropical agriculture; specially trained members of its staff, 
botanists, chemists, and mineralogists, have been appointed to the tech¬ 
nical departments in a number of the British Dominions. 
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The Bulletin of the Imperial Institute " is published quarterly and 
serves not only as a means of disseminating information respecting the 
enquiries and investigations conducted at the Institute, but also of pro¬ 
viding a progress report on the development of agriculture and other 
industries throughout the world, more especially with reference to the 
utilisation of the raw materials of the tropics. It also includes special 
articles by authorities in different parts of the world. Among these may 
be mentioned, " The Cotton Worm in Egypt ** by G. C. Dudgeon, Di¬ 
rector General of Agriculture in Egypt, " Agricultural Progress in Uganda’* 
by P. H. Uamb, lately Chief Agricultural Officer in Uganda, “ Agricul¬ 
tural Progress in the German Colonies ” by Dr. Busse of the German Co¬ 
lonial Office. In order to provide information respecting the cultivation 
and production of the chief agricultural products of the Colonies the 
"Imperial Institute Series of Handbooks to the Commercial Resources 
of the Tropics” is being published. The volumes at present issued relate 
to the " Agricultural and Forest Products of British West Africa ", "Cocoa" 
and "Rubber”. Other volumes are in preparation. 

The Imperial Institute is the headquarters of several societies which 
are conducting work of general Imperial utility, including the Tropical 
Diseases Bureau and the British Section of the International ALS.sociation 
for Tropical Agriculture, a branch of the Association which has its Cen¬ 
tral Bureau in Paris, In June 1914 an International Congress of Tro¬ 
pical Agriculture under the auspices of this Association will be held in 
Eondonat the Imperial Institute, and in connection with it two important 
International Exhibitions will also be held, one relating to Rubber and 
the other to Cotton and Fibres. 


On the Organization of the Meteorological Service in Hungary 

by 

Dt SiGiSMtJND R6 nA, 

Director of the Royal Hun^eman Xnsitfufe for Meteorology and Terrestrial Maqnefistn 

Budapest, 


I. — History of the Service. 

In the sitting of April 6, 1868, the Hungarian Academy of Sciences 
approved the scheme, later presented to the Ministry of Public Instruction, 
which concerned the systematic organization of the meteorological observa¬ 
tions to be made in the coiintry and the creation of an independent insti¬ 
tute for the purpose. Consequently upon this initiative, and with the 
approval of the EZing, given in Vienna on April 8,1870, the creation of this 
institute was decided, and its first director was nominated on July 12 
of the same year. 
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In the beginning the Institute was purely scientific and its activity was 
limited to research on the meteorology and terrestrial magnetism of the 
country. For a long while, about twenty years, its sphere of action was 
very restricted, its staE being small (only the director and two employees), 
and the funds at its disposal were besides quite inadequate (the budget 
for 1871 amounted to £617). The Institute did not possess an observatory 
in the strict sense of the word, and in 1871 had at its disposal only 47 stations. 
In such conditions the Institute had to limit itseU to working up and publish¬ 
ing insignificant observations. With time, however, work of practical 
importance came to be added to the exclusivdy scientific service, thus 
enlarging the scope of the Institute; this included the organization of a 
network of pluviometric stations, established with the object of regular¬ 
ising the watercourses and giving warnings of approaching inundations 
and also the organization of the weather forecast service. 

These new branches of activity brought the Institute into closer touch 
with the Ministry of Agriculture, which at first granted a subsidy under 
the form of assistance for upkeep. In 1893 the Institute passed from the 
jurisdiction of the Ministry of Instruction to that of Agriculture. From 
this moment the activity of the Institute began to extend. The means 
were increased and the staff also. Consequent upon this administrative 
change, the Institute underwent in 1896 a new organization, under which 
the Service was divided into sections according to the work done. In 1900, 
a special building was erected at Ogyalla for the Central Observatory of 
Meteorology’’ and Terrestrial Magnetism, and finally in 1910 the Institute 
was transferred to Budapest in its own building, where the seat of the Cen¬ 
tral Office and one of the first-class stations are situated. 

II. — Present Organezation. 

The Institute is divided at present into 6 sections, namely: i) clima¬ 
tological, 2) pluviometric, 3) forecasting, 4) aerological, 5) observatory, 
6) presidential section. At the head of each section there is a chief, ap¬ 
pointed by the Director, who distributes the work of the section among 
the various employees. 

I. Climatological section, — This section is the centre of the Institute; 
it has the duty of collecting exact data on the meteorological conditions 
of the country, and of determining its climate. The available network 
of climatological observation consists of 180 stations, of which 10 are 
stations of the first class, 80 of the second, and 90 of the third. The latter 
devote themselves exclusively to the systematic collection of thermo-udo- 
metric data. The stations of the second class, besides instruments for 
measuring temperature and rainfall, are provided also with the necessary 
material for observations of other meteorological factors. They register 
principally: barometric pressure, moisture of the air, direction and force 
of the wind, and the shape of the clouds. They generally possess a barome¬ 
ter, maximum and minimum thermometers, a psychometer (August tyrpe) 
and sometimes hygrometer and wind-vane (Wild type); some of them are 
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also provided with heliographs (Campbell-Stokes type) and with thermo¬ 
meters for measuring the temperature of the soil. The stations of the first 
class differ from those of the second in that they use also self-registering 
apparatus. 

The climatological section works up the observations written on spe¬ 
cial forms which it receives every month, it checks their correctness and 
publishes them in the first part of the Meteorological Annual. In this 
first part the daily readings of 14 stations are pubhshed in extenso on the 
international model, whilst for the other stations only monthly and yearly 
summaries are published. This section also collects for the Central Sta¬ 
tistical Office the monthly observations of stations which appear regu¬ 
larly in the Monthly Statistical Publications. It publishes besides, in a 
monthly bulletin, the meteorological conditions of the preceding month, 
and the average monthly readings of 30 stations and their deviation from 
the normal average. This monthly bulletin, accompanied by a map show¬ 
ing the distribution of rainfall, is designed especially for abroad. 

Daily observations are made in all the stations at 7 a. m., 2 p. m. and 
9 p. m. The diagrams of the registering apparatus of the stations of the 
first class are worked up by a subdivision (registering section) of the cli 
matological section. The data afforded by the registering instruments are 
published in the second part of the Meteorological Annual. 

Two other small groups of observatories belong to the climatological 
section. They are devoted to special objects, namely vine-growing and 
forestry. The Institute does not control them except from the meteoro¬ 
logical point of view and, according to an agreement, works up the data 
and forwards them to the Central Ampelographical Institute at Budapest 
or to the Central Forest Experiment Station at Selmeczbdnya : these two 
institutions utilize these data from the point of view of growth of vegeta¬ 
tion and of phytopathology Eleven second-class stations, all of them 
situated in vineyards, belong to the vine-growing group of observatories ; 
they possess, besides the usual instruments, heliographs and thermometers 
for measuring the temperature of the soil. The forest group includes eight 
double stations, of which one works under the trees and the other in the 
clearings. 

For more precise and detailed researches on the meteorological condi¬ 
tions of the largest plain of Hungary (Alfbld), nine stations have begun 
working at the commencement of 1913, all of them being situated in the 
open country. The thermometers are placed in shelters (English type) 
in identical conditions. It is hoped that these stations established in the 
plain at equal distances and protected against disturbing influences will 
furnish data which may be used as a basis even for the theoretical studies 
of climatology. 

2. Rainfall Section. — This section is especially devoted to hydrogra¬ 
phical purposes. The number of these stations is 1200, each of which 
disposes of two raingauges ; 14 stations possess also pluviographs. For the 
distribution of these stations special attention is given to mountainous 
regions. In a montx.y report the section forwards to the Institute the data 
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on the daily quantities of rainfall measured. During the Avinter the depth 
of the snow is also measured. The Institute publishes all these data in the 
4th part of its Meteorological Annual, partly m exlenso and partly under 
the form of monthly and yearly totals. The Annual contains, as an appen¬ 
dix, maps showing in detail the distribution of rainfall over the whole 
country based on the monthty and yearly data. Among the rainfall sta¬ 
tions there are 100 for giving warning of approaching inundations which 
telegraph the data of rainfall to the Hydrographic Section. This in its 
turn works up these data for its daily reports on the water-level of rivers 
and streams. During the winter months remarks on the conditions of 
thawing are added to the telegram, and for this object the stations are pro¬ 
vided with thermometers. On the other hand, during the winter all the 
pluviomettic stations send postcards containing information on the snow 
conditions every ten days direct to the Hydrographical Station. Up to 
the end of IQ12 there was a special storm service in the Institute. The re¬ 
sults of its observations were published in the 3Td part of the Annual. 
But at the beginning of 1913 this service, previously undertaken by volun¬ 
tary collaborators, was handed over to the pluviometric section. 

3. Forecasting section. —This section draws up the telegram concerning 
the state of atmospheric conditions and the forecasts as to the same. It 
publishes two bulletins ever^’* day: i) on the atmospheric conditions of 
Hungary ; 2) on those of the whole of Europe. 

The publication of a National Meteorological Bulletin satisfies a want 
generally felt, for during the growing season the centres interested and the 
general public wish to have, as soon as possible, reliable information on the 
meteorological conditions of the country, especially concerning the rainfall, 
which has so great an influence on the crops. Thus the daily rainfall of 
about 150 localities is to be found in the National Meteorological Bulletin. 
As has already been stated, 100 pluviometric stations telegraph data on 
rainfall to the Hydrographical Section, which forwards them by telephone 
to the Institute. There are besides about fifty other stations which send 
tdegrains concerning other meteorological factors, namely: 23 stations 
send readings taken at 9 p. m. and at 7 a. m. on the atmospheric pressure, 
temperature, wind and clouds, besides the observations made during the 
preceding 24 hours on rainfall and maximum and minimum temperatures ; 
27 stations telegraph all the above data with the exception of those concern¬ 
ing atmospheric pressure. The data are used as a basis for the National 
Bulletin, in which the figures are collected in Tables, and diagrams show 
the curves of equal rainfall and of equal temperatures, while the text 
summarizes the weather conditions of the previous day. 

The European Meteorological Bulletin contains the weather reports 
of the evening and of the morning from 14 Hungarian stations, 9 Austrian, 
10 German, 9 French and Swiss, 6 English, 5 Scandinavian, 20 Russian, 
15 from the Balkan peninsula and 9 It^an, which are sent according to 
the international form of meteorological td^rams. This Bulletin is il¬ 
lustrated by two maps: one is a synopsis diowing the state of the weather 
in the morning, and the other is a small map showing the isobars of the pre- 
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ceding evening. The text gives a condensed description of the meteoro¬ 
logical events of the preceding day in the whole of Europe and publishes 
the forecasts for the next 24 hours. 

The forecasting service itself deals with the international telegraphic 
service. It receives in its own telegraph office the telegrams from abroad 
(for the most part collective telegrams arrive from Vienna, Hamburg, 
Rome and St. Petersburg), and sends out to the foreign central stations the 
data from Hungarian stations; it also forwards European information to 
Belgrade, Sofia and Bucharest. 

The two Bulletins appear during the first hours of the afternoon; 
in the capital they are immediately handed over to the newspapers, to the 
municipal authorities and to private subscribers ; to the provinces they are 
posted. As neither the Bulletins nor the newspapers can publish the 
weather forecasts rapidly enough these have, since 1891, been circulated 
throughout the country by telegram. The section draws up at noon the 
telegram of forecasts; a copy is sent to the Central Telegraph Office, which 
forwards it all over the country, together with the circular telegram con¬ 
taining the Budapest official Stock Exchange and market news. 

The text of the forecast telegram consists of a form of 34 phrases con¬ 
taining all that is required for stating weather conditions. The tdegraph 
offices that have the duty of hanging up the weather forecasts for public 
inspection are supplied with special frames on which small plates may be 
hung. These plates bear permanent inscriptions corresponding to the 
text of the forecast. Each frame can carry 12 plates for the names of the 
months, 31 for the days of the month and 34 for the text of the forecast. 
At present about *{00 telegraph offices keep these forecasts exposed to 
the public. 

On the strength of the information received by telegram the forecasting 
section draws up a weather report every two weeks and sends it to the agri¬ 
cultural section of the Ministry of Agriculture. This report shows on a 
chart the distribution of the rainfall (and the areas damaged by hail) and 
completes the report on the state of the crops. 

4. Aerological section .—With the exception of some stations at an ele¬ 
vated altitude, the Institute has not done much in this direction. It is 
only since the beginning of 1913 that it has included in its programme the 
study of the upper strata of the atmosphere, limiting itself to : i) sending 
up daily a pilot balloon and following its course with theodolites ; 2) send¬ 
ing up free unmanned ballons on the same days as other countries send up 
theirs, as per international arrangement. The data thus acquired are 
sent to the seat of the Internation 1 Scientific Aerostatic Committee at 
Strassburg. 

3. Ohservaiory. — The Central Observatory of the Institute is situated 
at Ogyalla in the small Hungarian plain (Kis Magyar Alfold). The Obser¬ 
vatory building includes the offices and the dwellings of some of the officials. 
On the tower anemographs are placed, while the meteorological instruments 
are situated in the garden. Two other observatories are attached to it, one 
for terrestrial magnetism and the other for seismological observations and 
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for the study of the electriciry ot the atmosphere. The data furnished by 
the Observatory are published in the second part of the Meteorological 
Amiualy which contains the hourly readings ot all the weather registering 
apparatus, the data of terrestrial magnetism and those of the potential of 
the electriaty of the atmosphere. 

6. Presidents section. — This deals with administrative affairs, such 
as questions relating to the budget, part of the correspondence, invent¬ 
ories and the like. 

The Institute possesses a well-eqmpped workshop in which the instru¬ 
ments are built and repaired. 

The hbrary contains at present 8246 books and 3646 pamphlets, 
mostly on meteorology and worth nearly £3 000. 

The majority of the collaborators of the Institute are unpaid, but 
they get some bonuses. Thus a pluviometric station is allowed an average 
of 25 shillings a year, and 50 shillings if it attends also to sending off the 
telegrams. A second-class telegraph station gets £3 6s 6 d; some stations 
the permanency of which is especially desirable, or which have self-register¬ 
ing apparatus, get from £^35 to £8 6s. The total amount of bonuses 
granted by the Institute amounts to about £ 1458. 

Regular inspections ensure the orderly and regular service of the 
stations. 

The principal official publications of the Institute are : i) the Meteoro¬ 
logical Annual, published every year in four volumes ; 2) the two Da 4 y 
Meteorological Bulletins ; 3) the Scientific Annual containing, a) a large 
series in two languages for the publication of original work, b) a smaller 
series published only in Magyar; 4) Report upon the Year's Work of the 
Imtitute in the Magyar and German languages. 

Besides the above, an Official of the Institute publishes with its assist¬ 
ance a Monthly Meteorological Review called Idojdrds (“ The state of the 
atmosphere "), now in its eighteenth year. Since its first appearance it 
has been distributed free of charge to about 350 collaborators. 

While chiefly dealing with the knowledge of the meteorological con¬ 
ditions of Hungary, the Institute keeps in touch with kindred institutions 
abroad. It must also be mentioned that the data on meteorological con¬ 
ditions which the Institute collects at the request of public offices and pri¬ 
vate persons increase from year to year. 

The name of the Institute is Magyar Kirdlyi orszdgos Meteorologia is 
Foldmdgnessegi Iniizet (Royal Hungarian Institute of Meteorology and 
Terrestrial Magnetism). Its seat is at Budapest and it is a dependency 
of the Ministry of Agriculture. Its yearly budget amounts generally to 
about £9 700, and its staff is composed of 26 officials. 
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The Present Status of the Fruit Industry 
of the Dominion of Canada 

by 

W. T. Macoun, 

Dominion HoHicnltuHst; Central Expenmmlal Farm, Ottawa, Canada. 

Introducomon. 

Historical. —Fruit has been cultivated in Canada since the early part 
of the 17th centuiy when the French settlers in Acadia, now the Pro¬ 
vince of Nova Scotia, and also the settlers along the banks of the St. 
1 /awrence in the present Province of Quebec, brought with them seeds 
and trees from France and planted them. It has, however, been only 
during the past fifty or sixty years that fruit has been grown to any large 
extent for commercial purposes. 

Kinds cf fruit grown in Canada, — The kinds of fruit grown in Canada 
for sale are apples, pears, plums, cherries, peaches, apricots, grapes, currants, 
gooseberries, raspberries, blackberries, loganberries, strawberries and cran¬ 
berries. There is also a large sale of blueberries and huckleberries which 
are picked from plants in the wild state. 

Frmt districts of Canada. — There is a very large area in Canada 
suited to the growing of fruit. Apples are grown to the largest extent in 
the provinces of Ontario, Nova Scotia, Quebec and British Columbia, but they 
grow well also in the provinces of New Brunswick and Prince Edward 
Island. The largest number of bearing apple trees is in the Province of Onta¬ 
rio where in 1910 there were 6 544 788 trees and 2 053 302 more trees not 
yet bearing. In the prairie provinces of Manitoba, Saskatchewan and Al¬ 
berta tree fruits are not grown except to a limited extent in the most fa¬ 
vourable locations, where some apples, crab apples and plums are produced. 

The commercial culture of the pear is confined mainly to the provinces 
of Ontario and British Columbia, though pears succeed well in Nova Scotia, 
and the hardiest varieties can be grown in Quebec, New Brunswick and 
Prince Edward Island. 

, The most favourable climatic conditions for plums are found in Ontario, 
Nova Scotia and British Columbia, but certain varieties of the Domestica 
plums can be grown in Prince Edward Island, New Brunswick and 
Quebec. The native plums Prunus nigra and P. americana are grown suc¬ 
cessfully in the colder parts of Canada, and the early varieties succeed in te 
prairie provinces. 

Ontario produces the largest quantity of cherries and they have 
been planted to a considerable extent in British Columbia, but they 
are grown successfully also in Nova Scotia and Prince Edward Island 
and to a limited extent in favoured parts of the Province of Quebec. 
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Peaches are grown commercially in the south-western part of the pro¬ 
vince of Ontario and in British Columbia but they can be successfully 
grown also in the w-armer parts of Nova Scotia 

The commercial culture of grapes is confined to south¬ 
western Ontario, but they can be ripened also in all the other provinces 
of Canada with the exception of the prairies, where only the very earliest 
can be got to ripen when grown in the most favourable locations and pro¬ 
tected in winter. 

Blackberries are grown mainly in Ontario and British Columbia and 
the culture of loganberries is confined to the warmer parts of British Co- 
Itunbia; but currants, gooseberries, raspberries and strawber ries are 
grown in all the provinces. 

Value of fruit exported from Canada 1912-13. — A large proportion 
of the fruit grown in Canada is consumed there, but the following figures 
givethequantity and value of that which was exported during the fiscal 
year beginnng April isl, 1912, and ending March 31st, 1913: 

Value 


Fruits, dried (3 I99 539 . 214442 

Appks, green 01 npe (i 374 769 barrels) . . . 4047806 

Berrus ol all kinds.. XO0019 

Caiintd and picscrvcd fnuts ........ 220 786 

Other fruits.. 96 741 

Total iruits exported ... 4 679 794 


VAKi:e'iES AND Breeding. 

Fruits of Canadian origin. — While it is expected that before long a 
much larger proportion of fruits grown commercially in Canada will be of 
Canadian origin, at present only a small proportion are such. Some of 
the best known fruits originated in Canada are: 

Apples: Fameuse, McIntosh Bed, St. I^awrence, Ontario, New 
Brunswick, Canada Baldwin, Banks Gravenstein, Swayzie Pomme Grise, 
Baxter, Trenton, Crimson Beauty. 

Peaches: Fitzgerald, Banner, Tyehurst. 

Pears: Dempsey, Bitson. 

Plums: Glass Seedling, Mount Boyal, Raynes. 

Cherries: Windsor. 

Grapes: Brant, Canada, Moyer, Burnet, Kensington, Jessica. 
Baspberries: Herbert, Hilborn, Smith Giant. 

Black currants: Saunders, Beauty, Kerry, Magnus, Clipper, Climax, 

Eagle, 

Gooseberries: Pearl, Jossel3Ui (Red Jacket). 

Strawberries: Williams. 

Fruit breeding. — Fruit breeding was begun in Canada between 
forty-five and fifty years ago by private persons and several of 
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the varieties mentioned above uere the result of hand pollination. 
Bttring recent years the Federal and Provincial Governments have 
rendered assistance, and fruit Ijreeding is now an important part 
of the work at the Central Experimental Farm, Ottawa, Ont., 
the Horticultural Experiment Station, Jordan Harbor, Ont., and the 
Ontario Agricultural College, Guelph, Ont. It is at Ottawa, however, that 
most of the work has so far been done. Cross breeding was begun there 
in 1894 and over 2000 apple trees have been grown as the result ot such 
work dttring the past 19 years. A large number of these have fruited and 
have been propagated and distributed free for test. Since 1890 between 
5000 and 6000 apple trees have been raised from seed where only one pa¬ 
rent was know n. There have been promising seedlings in this lot and 81 
have been named. Some 24000 seedlings of the hardiest apples are being 
grown at the Federal Stations in the prairie provinces in order to eliminate 
the tender trees by exposing them to the severe winters, and it is proposed 
to try much larger numbers. Other fruits w hich have been used in breed¬ 
ing work are ])lums, grapes, currants, gooseberries, raspberries and straw - 
berries. The objects in breeding are to obtain hardier good varieties, to 
extend the cultivation of fruits into colder districts, and to obtain better 
varieties Cor the principal fruit districts. Owing to the long distance which 
is necessary to ship fruit in Canada, varieties having good shipping pro¬ 
perties are sought for. 

During the last fifteen years records have been kept of the yields of 
individual apple trees at the Central Experimental Farm, Ottaw'a, and it has 
been found that some trees of any one variety planted at the same time 
and under very similar conditions 3deld much more than others. Trees have 
been propagated from heavy and light bearing trees to learn if this habit 
continues w’^hen the trees are grafted. These trees are now beginning to 
bear and some definitive information is looked for soon, 

Cuj;tivation and Marketing. 

Methods of cuttuve. — In a country as large as Canada the methods of 
ctilttire vary somewhat. In the great fruit districts of Ontario and Is ova 
Scotia the practice is to cultivate the orchards until about the middle of 
July and then to sow seed for a cover such as red or crimson clover, 
vetch or rape, which will be ploughed in early the following spring. Where 
the climate is colder it has been found good practice to merely plough the 
orchard in the spring, harrow it a few times to get the weeds under control, 
and then sow seed for a clover crop in the month of June. This s>"stem 
is desirable where there is danger of the trees growing too late and being 
injured by winter. In the province of Quebec many growers prefer to 
leave their orchards in sod to ensure thorough ripening of the wood before 
winter. In parts of British Columbia irrigation is practised. 

Most of the grapes are grown in the Province of Ontario. The vines 
are usually planted 10 X 10 feet apart and are tied to a trellis of two or 
three wires. In many places in Canada where the winter is cold but the 
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suiomers very w arm, grapes are grown for home use by cov^ering the vines 
with soil during the winter. Except in British Columbia, strawberries are 
not grown to any extent in the hill system or as single plants as they 
are in Great Britain and Europe, but in matted rows, the plants being 
six inches or less apart. By this method the plants protect each other 
and are not so subject to heaving when the ground freezes, nor is the 
crown exposed so much to the sun. 

Spraying, — vSpraying is practised b^" q large }nuportion of the fniit 
grow ers in Canada. 1 he principal insecticide used for biting insects was Paris 
green until quite recently, but arsenate of lead is fast taking its place. For 
San Jose scale the lime-sulphur wash is used w^hen the trees are dormant. 
The lime-sulphur is now* general^, used for spraying to control certain di¬ 
seases, such as apple scab and peach leaf curl, when the trees are dormant, and 
also to some extent during the growing season, although Bordeaux mixture 
is still commonly used as a summer spray. There is no good means for con¬ 
trolling aphis on tree fruits, idthough tobacco extracts, soaps and kerosene 
emulsion are all eilectiva 

Transportation jacililies, —■ The distances to which fruit has to be 
transported in Canada arc in some cases very great, both for the home mar¬ 
ket and to reach the ports in order that it may be sent abroad, but within 
about two years there will be three trans-continental rail o’ ays from the Atlan¬ 
tic to the Pacific oceans, and these, with the many branch lines already in 
operation, afford excellent means of distributing the fruit. Refrigerator 
cars are furnished by the railw^a^^' companies ^vhen needed. 

Markets —» The home market for Canadian fruits is growing rapidly. 
There are now about 8000000 people in Canada who consume a very 
large quantity of fruit. In the Prairie provinces where tree fruits do not suc¬ 
ceed v;ell and \Yliere the main crop is cereals, it is estimated that there are 
171000 square miles suitable for cultivation. This area is being rapidly 
populated and offers a splendid home market for fruit from the other pro¬ 
vinces of Canada. Great Britain and European coxmtries take large quan¬ 
tities of Canadian fruit, as has been shown above. 

Co-opcralion, — The spirit of co-operation in the fruit growing industry 
is increasing rapidly in Canada, and much has been accomplished in this di¬ 
rection already to assist the fruit grower in getting better prices for his pro¬ 
ducts. Tn the ])rovince of Ontario there are 5:^ co-operative fniit growers’ 
associations; in Is ova Scotia, 32; in Quebec, S; and in British Columbia, 10. 
In Kova Scotia. Ontario and British Columbia most of the associations 
have united to form central selling agencies in order that they may control 
prices obtained for their fruit. These are known as the United Fruit 
Co's. lyimited. Berwick, N. S.; The Ontario Fruit Growers Eimited, Toronto 
Ont. ; The Okanagan United Growers limited, Vernon, B. C. 

Many of the local co-operative associations are incorporated companies. 
They buy supplies as well as sell the fruit. In the best organized asso¬ 
ciations there is a manager who is paid a percentage on the amoimt of pro¬ 
duce handled. There is a central packing house so that the fruit may be 
uniformly graded. In some cases the returns are pooled and the growers 
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are paid according to the proportion of the difEerent grades of fruit fur¬ 
nished by the producers. In other cases the association ships but does 
not pack co-operatively and each man's fruit sells on its merits. The ojfi- 
cers of a local association usually consist of the piesident, vice-president, 
secretary-treasurer, and five directors. There is also a manager on sa¬ 
lary, or paid on commission, who supervises the grading and packing and 
shipping of the fruit and other matters relating to the association. 

Legislation — The Canadian Constitution gives the Federal Government 
control of certain kinds of agricultural legislation which is interprovincial 
and effective throughout the whole of Canada. In relation to the fruit 
industry, for instance, the size of packages in which fruit may be marketed 
is controlled by the Dominion Government. There are also standards 
fixed by the Government for the different grades of fruit marketed. The 
marking on the packages is also regulated by the Government. 

Legal harrelSy boxes, and, baskets in Canada. — The minimum size 
of the apple barrel in Canada is ninety-six quarts. When apples are packed 
in boxes for export for sale the inside dimensions of the box must not be 
less than ten inches deep, eleven inches in width, and twenty inches in 
length. When apples are packed in boxes or barrels having trays or fil¬ 
lers wherein it is intended to have a separate compartment for each apple, 
the size of box need not be as above. Boxes for small fruits are two-fifths 
of a quart and fourt-fiiths of a quart. Legal baskets must hold two and two- 
fifth quarts, six quarts, eleven quarts and fifteen quarts respectively. 

Packing and marking fruit, — The name and address of the packer 
must be stamped on every closed package of fruit. The name of the 
variety or varieties must be stamped on every closed package of fruit. 
There must also be a mark indicating the grade of fruit. 

Legal grades of apples. — There are four legal grades of apples offered 
for sale in Canada or exported, namdy: Fancy, No. i, No. 2, and No. 3. 

Fancy fruit consists of well grown specimens of one variety, sound, 
of uniform and of at least normal size and of good colour for the variety, 
of normal shape, free from worm holes, bruises, scab and other defects, and 
properly packed. No. i quality is fruit which has no culls and consists of 
well-grown specimens of one variety, sound, of not less than medixxm size 
and of good colour for the variety, of normal shape and not less than ninety 
per cent, free from scab, worm holes, bruises and other defects, and properly 
packed. No.2 quality is fruit which has no culls and consists of specimens 
of not less than nearly mediuun size for the variety, and not less than eighty 
per cent, free from worm holes and such other defects as cause material 
waste, and properly packed. 

The faced or shown surface gives, by law, a false representation of the 
contents of the package: if more than fifteen per cent, of such fruit is sub¬ 
stantially smaller in size than, or inferior in grade to, or different in variety 
from, the faced or shown surface of such packing. 

In regard to fruit imported into Canada; "The Governor in Council 
by regulation may prescribe the kinds of imported fruit, the packages con¬ 
taining which must be branded or marked ", prescribe the brands or marks 
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to be used thereon ; prescribe the manner and places in and at which such 
fruit is to be inspected and such packages bianded or marked 

In order that the above regulations shall be complied with, Inspectors 
are employed w ho inspect the fruit at the packing houses, on the mar¬ 
kets, at the chief shipping points, and at other places. It is the Inspec¬ 
tor’s duty to mark any package containing fruit Falsely Marked 
or Falsely Packed”, if it does not comply with the regulations There 
are also fines for improper packing and marking 


Govbrn:vient Axd to Fruit Growers 

Colle^i^es. — There are lour Agricultual Colleges at which a four years, 
course in agriculture is given and from which, or through the Universities 
with which they are affiliated, the graduates receive the degree of Bachelor of 
the Science of Agriculture (B S A). These colleges are the Ontario Agn- 
cultural College, Guelph, Ont, the Macdonald College, Macdonald College, 
Que.; the Trappi«>t College, Ua Trappe, Que.; and the Manitoba Agricultu¬ 
ral College, Winnipeg, Man At these colleges the students receive a spe¬ 
cial course in horticulture. There is also the Maritime Agricultural College, 
Truro, N. S, at uhich the students are given a two years’ coiuse lu 
agriculture and horticultuie, and an Agricultural School at Ste. Anne de 
la Pocatiere, Que. In connection with the Agricultural Colleges, short 
courses in horticulture lasting from one to two weeks aie given These 
colleges ale supported mainly by the provincial governments and by private 
gift, but the Federal Government also gives some assistance 

Expeyimental Farms. — There are sixteen Experimental Farms or Sta¬ 
tions in Canada supported by the Federal Government, of which the Central 
Farm is at Ottawa, Ont. The appropriation for the maintenance of these and 
for new farms is this year {|j8io,000,exclusive of salaries of the permanent staff 

At the Experimental Stations experiments in methods of culture, tests 
of varieties, spraying and plant breeding are carried on in order to aid 
the fruit growers in the different provinces. The divisions of Chemistry 
Entomology and Botany, with headquarters at the Central Farm at 
Ottawa, lend their aid in the more scientific aspects of horticulture. The 
Farms are bureaus of information to which fruit growers may write and 
receive replies without any cost to themselves. Annual reports and bulle¬ 
tins are published giving an account of the work done. There are also 
experimental farms associated with the provincial agricultural college. 

District or County Instructors. — In the provinces of Ontario, Quebec 
and British Columbia the provincial governments have instructors or dis¬ 
trict representatives whose duty it is to go through the country and give 
free information and instruction to farmers and fruit growers and in some 
cases to carry on dej?ionstrations of the best methods of orchard practice They 
have their headquarters, where people may come to get information or where 
they may write for it. In the province of Ontario there are now 31 re¬ 
presentatives and an almost equal number of assistants 
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JOcmonstyatioa Orchards. —In the provinces of Nova Scotia, New Bruns- 
V ick. Prince Edward Island and British Columbia there are small orchards 
of from one to five acres to demonstrate the best varieties and methods of 
culture. There are. for instance, 35 of these in Nova Scotia and 23 in New 
Brunswick. The provincial government furnishes the trees free and sends 
a man to plant them, the owner caring for the trees according to directions 
for ten years or more The Government also sometimes supplies a spray 
pump. 

Exhibitions. -- The Governments, both Federal and Provincial, aid 
the fruit grower by assisting in making exhibits of fruits both in Canada 
and in other countries, in order to advertise the good quality of Canadian 
fruit and thus help to find markets for it. Rules for judging fruits have been 
adopted by several of the provincial fruit-growers' associations. 

Packing Demonstrations. - Both the Federal and Provincial Governments 
aid the fruit grower by giving demonstrations by expert packers in packing 
fruit. Last winter, for instance, 40 such demonstrations or schools were 
conducted in the province of British Columbia alone. 

Cold Storage and Markets. — The General Government aids the fruit 
grower by helping him to get his products to market in good condition. 
For the shipment of fruit in refrigerator car loads intended for export, the 
Government pays icing charges to the extent of $ 5.00 per car. Arrange¬ 
ments are also made b3" the Government to have small cold-storage chambers 
on steamships reserx^cd for the carriage of fruit only. This has resulted 
in a large increase in the amount of tender fruit exported. Temperatiure 
records are kept by the Government on the steamers carrying fruit in order 
to ensure its being xvell looked after, and inspectors are employed by the 
Govermnent to inspect the cargoes both on steamers and in refrigerator 
cars. 

Subsidies are also given by the Government to aid in the erection 
of cold-storage plants throughout Canada And also in the precooling of 
fruits before shipment. 

Protection against diseases and injurious insects — There is an Act 
of Parliament known as the ** Destructive Insect and Pest Act "which 
empowers the Government to inspect fruit trees coming from other countries 
into Canada, and to fumigate them at stations controlled by the Federal 
Government. The Provincial Governments also have laws within the 
provinces giving them powder to inspect trees in nurseries and to enforce 
fumigation before shipment from the nurseries. Inspectors of the Ento¬ 
mological Division and Botanical Division of the Department of Agri¬ 
culture, and men employed by the Provincial Government, spend much 
time in the orchards seeking information in regard to any injurious insects 
and diseases and finding methods of controlling them. 

Fruit-Growers* AssociHions — There are seven provincial fruit¬ 
growers" associations in Canada in the provinces of Prince Edward 
Island, Nova Scotia, New Brunswick, Quebec, Ontario, Manitoba and 
British Columbia. These associations are supported in part by the Pro¬ 
vincial Governments. Subjects relating to the fruit industry are discussed 
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at their annual meetings, which last about two days. They are powerful 
agents in bringing about needed legislation in regard to the fruit industry. 
From time to time representatives of these associations meet at Ottawa in a 
Dominion Conference in which matters affecting legislation for the whole 
of Canada are discussed. 

Fruit Crop Report — A monthly report on the condition of the fruit 
crop in Canada and in other countries is published by the Federal Govern¬ 
ment during the growing season. Newspaper reports are also issued from 
time to time. The information for these reports is gathered from a large 
number of fruit growers throughout Canada. The Provincial Governments 
oJso issue reports. 

Bulletins and Periodicals. — In addition to the report and bulletins which 
are published by the Dominion and Provincial Governments, and which 
are furnished free to anyone who asks for them, there are several horti¬ 
cultural periodicals published by private companies in Canada which 
devote considerable space to fruit culture. 

Canning Factories — Much fruit is canned in Canada and new fac¬ 
tories are starting from time to time, and there is every prospect that 
this phase of the fruit industry v ill develop very much. 

In conclusion we beg to state that the outlook for fruit growing in Ca¬ 
nada is good. The areas where fruit can be successfully grown are, 
in the case of the apple particularly, so great that if a large proportion were 
planted Canada could supply the world for a long time to come. What 
is needed is good organization and good distribution all over Canada in 
order to avoid gluts and these conditions give greater promise of fulfilment 
every year. 


Elements for the Vajiuation of Fruit Trees 

by 

Dr. PyMANUEE Gross, 

Protmot of the Science of Plant Produchon Gi the Royal German Airicultutal Academy 
at Tetschen^LiCwetd^ Bohemia^ 

it is only quite recently that fruit trees have begun to be considered 
as a revenue-bearing capitd, the value of which can be ascertained only 
by knowing the value, expressed in money, of the crops yielded by them 
every year or in longer periods. The methods hitherto adopted for the 
determination of the value of fruit trees were based on very vague estima¬ 
tions, which in cases of the sale of orchards or of individual trees led mostly 
to very low figures or in other words to the disadvantage of the vendor. 

In order to introduce the above criterium into practice, it became ne¬ 
cessary to procure that ba«is which rendered it possible to get, in figures^ 
the complex factors involved; it consisted in the main in determ in ing the 
most reliable average figures concerning the greatest age of the fruit trees. 
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the commencement of their bearing, and the yields in fruit or in money 
which the trees can give in the whole course of their life. The few data 
to be found in the literature bearing on this subject were not satisfactory, 
owing to their being partl3’’ improbable. It was thus advisable to take steps 
to get reliable figures which would also be of use in revising existing older 
observations. In collaboration with the '' Austrian Fruit-growers' Asso¬ 
ciation " of Vienna, I have undertaken the not easy task of examining and 
arranging the figures obtained from prominent and trustworhytfruit grow¬ 
ers, living at a distance from each other. I cannot enter here into the 
details of this work which I have treated exhaustively in the “ Vethand- 
lungen der zweiten Tagmig der Oesierreichischen Obsthau- und Pomologeyi- 
Gesellschaft ", Vienna 1911. I shall give instead the chief results of my 
research, together with a brief discussion of the same. In the same reports 
there is another paper of mine under the title “ A valuation of fruit trees 
based on new considerations ", which I mention because the two papers are 
connected and complete each other. 

The following summary is based on 41 trustworthy reports made in 
different countries, and gives information, referred to standards, half¬ 
standards, bush trees and other forms, on those three main questions which 
have been considered the foundation of the valuation of fruit trees. For the 
sake of comparison, the accompanying table (p. 1821) includes those figures, 
mainly taken from the works of Prof. Christ and E. ']vingQ{Anleitung fur die 
Wertund Rentabilitdtsberechnung von OhsikHlturen, Berlin, 1905. P. Parey), 
which have hitherto been accepted as reliable. 

The table gives, for bush trees and other forms not standards or half¬ 
standards, a series of indications regarding beginning of bearing, highest 
age, and total yidd which were previously not available. 

With standards and half-standards it appears that, except for walnuts, 
there is not much difference between the new and the old data respecting 
the age at which the trees begin to bear. On the contrary, with but few 
exceptions, the average figures for greatest age and total yield hitherto 
accepted are shown to be too low. The exceptions are in the greatest age 
of the pear and the total yield of the plum. 

I am quite aware that, especially in questions relating to yield, fixed 
figures shotdd not be used, but sometimes it is necessary to use some useful 
average figures and particularly in the valuation of fruit trees it is impos¬ 
sible to do without them. Of course the averages adopted must be recog¬ 
nized by expert circles. This is the case here, for the members of the Aus¬ 
trian Fruit-growers' Association have unanimously decided to consider 
for the present the average figures given in the table as trustworthy. 

A very important premise for a possibly exact valuation of fruit trees 
is the correct knowledge of their age. Usually this is not known, and the 
valuations to which recourse had to be had until recently gave very doubt¬ 
ful results, as was often subsequently proved by fdling the trees. 

By considering the average annual increase of the circumference of the 
stem, measured at a height of 3ft. 3 in. from the ground, a means has been 
now found of avoiding gross errors in the estimation of the age of standards 
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Summary of General Averages, compared with the data hitherto accepted 



Bush trees and other forms 

Standards and half-standards 


Commence¬ 
ment of 
bearing 

Highest age 

Total yield of 
fruit duimg 
life of tree 

Commence¬ 
ment of 
beaiing 

Highest age 

Total yield of 
fruit during 
life of tree 

Kind of fruit 

Average 

Aveiage 

Hithrto 

accepted 

On the basis 
of ign enquiry 

Hitherto 

accepted 

On the basis 
of 1911 enquiry 

1 Hithesto 

accepted 

On the basis 
of 

1911 enquiry 

Hitherto 

accepted 

On the b'lsis 
of 1911 enquiry 

Hithesto 

accepted 

On the basis 
of 

1911 enquuy 


at? 

(t) 43 





1 lb« 1 

lbs 1 

1 




lbs 

Ib«i 

Apple 

4 

4 

33 

1 

30 

678 

IIOO I 

1 10 

8 

60 

70 

3630 ! 
( 

5200 

Pear 

4 

4 

33 

30 

1150 

1080 I 

1 ^ ' 

8 

80 

80 

5400 

7220 

Quince 

— 

5 

— 

30 

— 

690 j 

38 *> 1 

1 _ 

6 

— 

35 

_ 1 

770 

Medial 

•— 

4 

-- 

40 

! — 

1 _ 

5 

— 

40 

! 

7^5 
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- 

5 


30 

[ 1 

' 

TO50 '■ 

1 

5 

> 

5 
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35 to 40 

1 

[ 132c i 

1550 

Cherry 
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5 

— 

30 

i 

800 * 

6 

6 

40 

60 j 

2062 j 

2280 

Morello 
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4 

— 

25 

— 

600 

1 5 

5 

30 


X 35 «> j 

2330 

Peach 
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4 

12 

15 

175 

300 

j — i 

4 

- 

15 

_ j 

350 

Apneot 
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3 

— 

20 

1 

550 

i 4 

4 

20 

25 

690 

893 

Walnut 

— i 
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— 

— 

— 

* 20 

12 

100 

105 

3630 

4420 

Hazel . 


5 

— 

35 

— 1 

155 


! 

i 

- 

— 

j 

— 

Chestwn 

— 

— 

— 

— 

— 

— 

1 — 

12 

— 

120 

— 

6630 

Red currant 

3 

3 

lO 

20 

IXO 

200 

|| - 

3 

— 

10 

— 

100 

Gooseberry 
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3 

16 

15 

l!! 

igo 


3 

— 

15 

— 

100 


and hali-standards. Prof. Steghch has done much work in this connection 
and I also for many years have been occupied with the subject. 

Under normal conditions of vegetation the average annual increase of 
the circumference of the stem is 
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Thus, for instance, a cherty tree measuring 40 cm. (15.7 in.) in circum¬ 
ference at a height of 3ft. 3 in. would be ten years old, while an apple tree 
of the same girth would be 20 years old. If the conditions of growth, such 
as soil, position and climate, be duly taken into account, experience has 
sliown that the error is reduced wilhin such limits as not to have much 
effect upon the valuation of the trees under discussion. 

The above-mentioned basis allows us to work out a useful valuation 
of trees. This calculation, which is based upon the special considerations 
of m3" colleague Herr. I. OiiTther, is however complicated and requires 
much preparator3’' knowledge. 1 have therefore suggested to my above- 
named collaborator and m3^ former assistant Herr Th. Horn to draw up 
some tables, at least for standards and half-standards of the most import¬ 
ant fruit trees, which should allow of the money value of the trees grown 
under normal conditions being read straight off as soon their age 
known or deterinined. These tables have been inserted in the reports of 
the transactions of the second meeting of the Austrian Fruit-growers' 
Association held in Vienna in igii. 


The Distribution of Forests 
in the Natural Regions of Switzerland 

by 

Maurice Decoppet, 

Professor tn the Fedetal Polytechmo School at JUinch. 

Switzerland is divided topographically into three regions: the Jura, 
the Plain and the Alps. This division is equally in accordance with oro- 
geological structure. The regions are also important from the point of 
view of the forests; thus, if we take the available statistics, we find that the 
grouping of the wooded land is very different in the three regions men¬ 
tioned. In the present article I shall limit myself to a brief description of 
the forest character of eacii of these natural divisions. 

The Jura rises in a steep and even slope from the plain to a considerable 
height, especially in its western part; but it rarely j>asses the upper limit 
of the forests. Its wide rolling top, formed of plateaus only cut up b3^ small 
valleys and coombes, is almost entirely without water, owing to the nature of 
the rocks. For this reason habitations are few and alw^ays occur near springs 
in the larger valleys ; the Jura villages are chiefl3" industrial, and often of 
considerable size. 

In the Jura, as elsewhere, the altitude determines the occurrence of 
distinct zones of vegetation; topographical conditions and the nature of 
the soil modify the distribution of moisture and heat sufficiently to give rise 
to various stations characterized by well-defined plant formations. Accord¬ 
ing to altitude, three zones are distinguished: the loxmr zone roughly from 



DISTRIBUTION OF FORESTS IN SWITZERLAND * 1823 


400 to 700 111. (1300 to 2300 ft.), in whicli cereals and walnuts, and even 
\daes, still thrive; the middle or montane zone from 700 to 1300 m. {2300 to 
4300 ft.), largel^?^ occupied by forests, meadows and moors; the upper or stih- 
alpine zone, from 1300 m. (4300 ft.) upwards, occupied by the upper limit of 
the forests (which hardly pass 1^00 m. 4650 ft.) and the pastures which 
cover all the high ridges. 

Altitude is a very important factor in the distribution of forests. These 
occupy the bulk of the zone between 700 and 1300 m ; indeed, of all the plant 
formations for the Jura, forest undoubtedl}’^ occupies the largest area and 
plains the leading part in determining the physiognomy. Further, the pro¬ 
portion of waste ground is far and away sm^er in this region than in the 
Alps. The result of these circumstances is that the cantons belonging es¬ 
sentially to the Jura are among the best wooded in Switzerland : Schafflbausen 
has 42.6 per cent, of its total area and 44.6 per cent, of the productive soil 
under forest; in Solothurn these figures are 36.7 and 38.2, and in Neucha- 
tel 30.9 and 36.1. 

In general also it is in the Jura that the forests are most extensive and 
thickest; dividing up of land is much leSs advanced than in other parts of 
Switzerland. The slopes are generally uniformly wooded over long dis¬ 
tances, while on the plateaus, which are particularly numerous in the south, 
frequently only blocks of wood remain. The forest map of Switzerland shows 
an almost uninterrupted wooded belt marking the whole extent of the Jura 
from Geneva to Schaffhausen, for a length of 150 miles, with an average 
width of 12 mUes. 

The Swiss Alps form a segment of the great arc of Central Rurope. 
For the vertical distribution of vegetation the following altitudinal zones 
are generally distinguished : the hill region, 200 to 700 m. (650 to 2300 ft.), 
whidhi is the true agricultural region; the montane region, 700 to 1200 in. 
(2300 to 4000 ft.), whose characteristic is forests of broad-leaved and coni¬ 
ferous trees mixed; the alpine region 1200 to 2600 m. (4000 to 8600 ft.), 
whose lower i)art contains conifer forests and pastures, while the upper part 
is purely pasture, though sometimes with some trees on it; the region of eter^^ 
nal snow comprising the heights above 2C00 m. 

The proportion of forest is generally less in the Alpine cantons than in 
the Jura. Contrary to what one might at first sight suppose, agriculture 
has taken a hold there and maintained itself better ; this is due on the one 
hand to the wide protecting forest belt, and on the other to the configura¬ 
tion and the nature of the soil. 

The crystalline rocks decompose readily; they generally give a deep 
soil, which holds moisture and is fertile; they contribute to rounding off and 
softening of the surface of the land. Further, this land is rarely lac kin g 
in springs, for the rocks make good beds for throwing out the rain and snow¬ 
water soaldi^ down from above. Colonization has thus been possible al¬ 
most cver3rwhere in the Alps ; from the chief villages in the valleys, hatnlets 
have split off here and there at different heights where there are springs; 
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higher up there are the mayens” and '' mazots ” (i) on the lower moun¬ 
tains ; further up still, isolated chalets occur on tlie alpine pastures. 

Man has thtis established himself to some extent wherever favourable 
conditions were found : the forest has had to give way to him ; it has been 
heavily cleared to a great height to make way for the crops of the 
mountaineer. The present-day forests are mostly only more or less extensive 
remnants ef those whicli covered these regions before the advent of man. 
Fire and axe have further increased the space required by the moun¬ 
taineer, and his goats and sheep have completed the work. Forest was often 
cleared even from places where its presence was really essential. 

Besides this, a considerable extent of land is unproductive owing to 
its position. Indeed the forest has had to struggle not only against the re¬ 
peated attacks of man, but against the ravages of avalanches, rock-falls and 
torrents. For all these reasons, the proportion of land under forests in the 
Alps is often very low, a fact which is very often due to the natural causes 
of a climatic or edaphic nature; the forests are restricted to the soils least 
suitable to agriculture from lack of fertility or from position. Thus the 
best wooded canton, Tower Unterw^ald, has only 23.9 per cent, of its total area 
and 31.9 per cent, of its productive area under forest; in Valais these figures 
fall to I-I.7 and 26.7. 

The dividing up of the forests has also been influenced by these facts. 
The chief woods extend along the sides of the valleys, formihg a wider or 
narrower belt, varying according to aspect and shape of the ground. Steep 
slopes reaching right down to the torrrents, and those facing north, may be 
wooded throughout; in this case the forest reaches from the thalweg right up 
to the limit of tree-growth. On gentle slopes, and particularly on the south 
aspects, forests have largely given place to field crops ; on the steeper south¬ 
facing slopes, however, forests re appear above a certain height, but here 
again any less steep parts or shoulders are under cultivation. The upper 
region of the high mountains is given over to pasture, often with the more 
or less scanty tree growth of the meadow-woods and wooded pastures. 
Higher up, only the last outliers of woody growth occur, and they give 
place to the vast zone of subalpine turf, followed by waste land, rodcs and 
glaciers. 

ThePZa^^?^^« is the region between the Jura and the Alps; from the 
Climatic point of view it may be considered the most favoured of the three 
natural regions of Switzerland because it is the least elevated. Its configura¬ 
tion, however, hardly justifies the title of plateau : thus the name of hill 
country '' Hiigelland " and " Mittelland ”) seems more logical. 

It is difficult to get a general idea of the distribution of forests in 
the intermediate region. The cantons between the Jura and the Alps, on 
diluvium” and '' molasse,” many of them reach up onto the Jurassic 


(i) Mayens ** are the half-way houses occup'ed by the herdsmen in early summer 
and autumn, before and after the alpine grazing season; ** mazots ” are barns or store-houses. 

{Ed,). 
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plijii'. or else include part of the Alps or Prealps ; the political divisions thus do 
not correspond with the natural ones. The situation and distribution of 
the forests can be judged more or less from what has already been said. 
In the region of the '' molasse ” and the glacial deposits, the ridges between 
the valleys are mostly covered by dense forest masses, while the slopes, espe¬ 
cially those facing south, are given over to agriculture, unless their steep¬ 
ness or lack of fertility" makes wood preferable. In the Prealps, where the 
“ nagelfluh ” predominates, and where private woods are often abundant 
owing to the splitting up of the ancient communal properties, only small 
patches of wood occur scattered in the fields. 

The plateau region is the most thickly populated in Switzerland: in¬ 
deed 60 per cent. of the total population of the country lives in this interme¬ 
diate region, though it only occupies 29 per cent, of the surface; it is five- 
and-a-half times as thickly populated as the Alps. This fact has a great 
influence on the distribution of the forests and the percentage area under 
forest in the different regions. Indeed the very varied utilization of the 
soil that we remark is by no means arbitrary ; it is a factor of the topogra¬ 
phical and cUniatic conditions of the country, which the farmer must take 
into account in order to get the best yield from the sod; the plain and plateau 
regions of Switzerland are those in which woods occupy the least ex¬ 
tent of cultivable surface : the canton of Geneva has 11.2 per cent of its 
productive land under forests, making 9.1 per cent, of the total area; in 
B^e-Town these figures are 20 per cent, and 16.1 per cent. Further, sub¬ 
division has led to the woods occurring as many small stands. The character 
of the proprietors has also some importance on the distribution of the woods. 
In general the more public forests there are, the larger is the area and the 
better the arrangement of the individual woods, which then often cover 
considerable areas which might be profitably put under crops. 

Switzerland at present possesses something near 2 % million acres of 
forests, distributed among the three regions as follows : 


Jura.. . 20 per cent. 

Ptiteau.23 » 

Mountains .55 » 


In other words, more than half the Swiss forests occur in the Alps, a 
quarter in the Plateau, and a fifth in the Jura. The percentage of wooding 
in the three natural regions is approximately 33 in the Jura, 22 in the Pla¬ 
teau and 17 in the Alps. 

We may perhaps be able to return on a future occasion to^certaiu con¬ 
clusions which occur to one when one considers the international impor¬ 
tance of forests in the r^on of the sources of certain great European rivers. 
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Recent Experience and Progress in Dairying in Germany 

by 

Dr Hittchrk, 

Professor at Pie Vmvemiy of Kotii^sber ^ {Piussta)^ 
and Difutof of the Dairy Experiment Station and SchjOl. 


During the last decades, dairying in Germany, thanks to the constant 
extension and improvement of cattle keeping, has developed to sudi an 
extent that the yearly production of milk is now worth about £ 150 000 000 
in round numbers and is consequently superior in value to the bread stuffs, 
which in 1909 amounted to £1^1 000000. Notwithstanding the extra¬ 
ordinary increase of milk production, it has not been able quite to keep 
pace with the rapid increase of population, which is in round numbers 
900 000 per annum. For whilst in 1871 the German Empire had an excess 
of doiry products and exported about f i 912 000 worth, since 1896 it has 
been obliged every year to import increasing quantities tiom abroad in 
order to meet demands. In 1912 the excess of importation amounted 
already to £ 9 biy 650, or 6.5 per cent, of the home production. It behoves 
cattle breeders to increase sthl further the milk 3ueld of the cows, in order 
to render Germany independent of foreign countries. As for the dairy 
products imported, it is especially to be mentioned that the introduction 
of cream during the last decades has attained a most unexpected import¬ 
ance. This is connected with the fact that, while, according to existing 
tariffs, butter pays a dut3" of about los pei cwt., milk and cream are 
duty free. 

The number of cows at present existing in Germany is in round num¬ 
bers II millions. If the average milk ^ueld per cow be taken at 50O gal¬ 
lons (2 300 litres) per annum, the total amount of milk jnoduced eveiy 
year is about 5 566 million gallons. In the large towns the daily consump¬ 
tion of milk per inhabitant ranges from 0.39 to 0.72 pint per day. In the 
smaller towns the consumption is greater and in the country it is .still more 
so. On an average 0.79 pint per head per day may be taken, 01 3O 8 
gallons per annum. With a population of 67 millions in round numbers, 
this amounts to a consumption of 2417 million gallons, wliich is 43 per cent, 
of the whole quantity of milk produced. If it be further assumed on the 
strength of careful calculation that the rearing and fattening of calves 
absorbs 445 million gallons, or 8 per cent, of the milk produced, it is evi¬ 
dent that at present only about 49 per cent, remains for the preparation 
of butter and cheese. 

In milking and in the further handling and working up of the milk, 
it is sought as far as possible to conform to hygienic rules. The stables 
are arranged with a view to keeping the cows dean and the milk as whole- 
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some as possible. ^Vhile formerl}^ in some stables the dung was allowed to 
remain under the cattle, now the Dutch system of stabling pre\'ails, in 
which a gutter for the reception of the droppings runs along the back of the 
stalls and is cleaned out every day. 

In order to judge whether the milk delivered by the cow-sheds has been 
obtained with due regard to cleanliness, the larger dairies test the milk 
of each farm daily for cleanliness. The reductase test is also frequently 
adopted, as it allows an opinion to be formed as to the number and kind 
of bacteria present in each consignment of milk. 

With the object of meeting the just demand that all the milk pat on 
the market be wholesome and above all free from tubercle bacilli, the East 
Prussian Dutch Herdbook Association adopted in iqoo suitable measures, 
being the first in the whole world to do so. In the East of Prussia this 
example was soon followed b^’' cooperative dairies, control and cattle breed¬ 
ing associations, etc., so that in the above province at the present time no 
less than 82 000 animals above two 3"ears of age are submitted to the tu¬ 
berculin test. The total number of animals (including ^’'oung animals and 
calves) in the herds which are submitted to these measures is about 200 000, 

From East Prussia the voluntary control of cattle tuberculosis spread 
to almost all the provinces and has also gained a sure footing abroad : in 
HoUaud, Russia, etc. The State contiol of Liiberculosis is based chiefly 
upon the experience gained in East Prtissia ; it came into force on May r, 
1912, in the new law on cattle diseases. 

SojLiie farms already'' use milking machines. Though it is undeni¬ 
able that of late years the}- have been much improved, I am of o]finion that 
they can never take the place of a good milker and can only be considered 
as a resource in time of need which is useful when no suitable hands can 
be engaged. It must not be forgotten that the high production of milk of 
our cows is not a gift of nature, but rather a qtiality which has been artifi¬ 
cially induced in them to a great extent by the stimulus of hand milking. 
No milking machine is capable of handling an udder like an experienced 
milker, nor is it capable of considering the individuality of each animal. 
So important is this question, that all the efforts made in the several dis¬ 
tricts for the iiujjrovement of hand milking and the institution of milking 
schools should not he neglected but uiiweariedly furthered. 

The so-called control associations, whose task it is to determine the 
quantity of jnilk i^roduced by the individual cows of their members, and its 
fat content, together with the corres3.)onding quantities of fodder consumed, 
have spread very rapidly. In the kingdom of Prussia there are at present 
about 500 such associations in existence, with a membership of 7 500 farm¬ 
ers, possessing 220 000 cows. That this system of control is one of the 
most powerful factors in the improvement of the mills: 3deld of our cows is 
now generally recognized. 

Among the various ways of utilizing milk, the direct consumption as 
human food has, during the last decades, increased considerably; at pre¬ 
sent, as already stated, it accounts for 43 per cent, of all the milk produced. 
During late years a number of labourers' families have left the country, 
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where they were provided with milk from the cows they kept, and have 
taken lip their abode in large towns and industrial centres, remaining con¬ 
sumers ol milk. Not only the absolute consumption of milk, but the 
relative consumption per inhabitant has increased, as is proved by statistics. 
As for the causes of this fact, they are to be songlit in the anti-alcohol agi¬ 
tation which has reached the working classes ; in the successful propaganda 
for increasing the consumption of milk, which was started about 10 years 
ago, in the retail sale of milk in factories, schools and in the milk booths 
in the streets, and most of all in the higher wages of workmen and their 
better living. This increase of milk consumption is a matter of satisfac¬ 
tion, as it makes for the better and cheaper feeding of the people: the most 
valuable food stuff, protein, is four times as cheap in milk as in meat. 

With the constant growth of large towns, the task of providing them 
with milk becomes increasingly difficult, as it has to be conveyed from 
greater distances. In such cases the milking is carried out with the ut- 
moss cleanliness, the milk is immediately passed through a cottonwool 
filter and cooled to i to 3° C. (34 to 390 F). During carriage it is kept as 
cool as possible. None of the other proposed methods for preserving milk 
have proved advantageous in practice. 

If, during the last ten years, the milk supply of large towns has so con¬ 
siderably improved, and the mortality of infants has sensibly diminished, 
it is to a great extent due to the fact that in large towns the sale of milk 
is carried on by large firms whose arrangements are in harmony with mo¬ 
dern requirements and who earnestly strive to conform to the best of their 
ability to the dictates of hygiene; all the herds which supply them with 
milk are submitted to the anti-tuberculous process recognized by the State, 
the milk on delivery is carefully examined as to its cleanliness, freshness, 
degree of acidity, fat content, etc. : it is cleaned by centrifugation, then 
pasteurized in order to destroy any germs of disease it may contain and to 
improve its keeping qualities, after which it is cooled by means of ice ma¬ 
chines and kept at a low temperature till sent off. The consumer gets 
the niUk sent to him in carts so constructed that any tampering with the 
milk by the carrier is rendered impossible. A cexlain amount of milk is 
sold in suitabty closed bottles. As the great majority of our babies just in 
the most critical period of their existence are not suckled by their mothers 
but nourished on cows' milk, it is of the highest economic importance 
that this food should reach the consumer in the best possible condition, and 
this can only be accomplished by well appointed large firms, which thus act 
as institutions for the protection of babies. 

In the working up of milk the first thing to be noted i.s that the improve¬ 
ment of milk separators, which are the most important dairy machines, 
is being continously and actively pursued. The number of separators at 
work in Germany is over 370 000. They are to be met with not only where 
butter is made, but also in many farms which send the separated cream to 
the dairies. This production of cream has spread, especially in those dis¬ 
tricts where large estates are prevalent. In the large butter factories all 
the improved methods suggested by science and practice are adopted; 
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the cream is pasteurized in order to improve the quality and keeping 
of the butter and to obviate the unfavourable influence of certain fodders; 
the factories start it with pure cultures of lactic acid bacteria and cause the 
acidification to take place in so-called cream ripeners, which allow the tem¬ 
perature to be regulated to a nicety; they use chums in which the butter 
is made and worked up, and with which even large firms can churn all their 
cream in one operation, as in the largest of these churns (Butterfertiger) as 
much as 440 gallons of cream can be worked at a time. Apart from other 
advantages, they lead also to a great saving of time and labour. 

The efforts of the dairies to improve the quality of their product are 
all the more satisfactory as foreign competition becomes keener every year, 
so that in many quarters the demand arises for the introduction of a trade 
mark for home butter. The granting of a patent for the Friwi " butter¬ 
making process has caused dissatisfaction in the trade ; this process consists 
essentially in maintaining the cream about 24 hours near freezing point, 
then warming it to 18 or 20° C. (64 to 6 S^ F.) and mixing it with 10 per 
cent, of starter ; this addition is repeated after 4 to 6 hours and then the 
cream is cooled to 10 to 13® C. (50 to SS^^F.) and allowed to ripen at this 
temperature for about 18 or 20 hours, so that it is -*^8 hours old when it 
is churned. It seems dififtcult to understand how a process so long known 
could have been patented. As it does not lead to a greater yield of butter, 
it is not likely that many dairies would be inclined to pay royalties for it. 

In cheese making also notable progress has been made, but this branch 
of dairying has not undergone so deep a change as butter making. Of 
the hundreds of dairies which have arisen during the last decades, only a 
rdativdy small number makes cheeses, because this industry is attended 
with greater risks; it is also more exacting as to the composition of the milk, 
it requires more labour and pains, greater knowledge and experience and 
lastly its products are not immediatdy saleable like butter. 

In North Germany it is only in a few localities that many cheese dai¬ 
ries axe to be found ; such are the fertile plains of East and West Prussia and 
the Rhine province. During recent decades more interest has been awa¬ 
kened in cheese making in Schleswig-Holstdn than was formerly the case. 
In the rest of Germany cheese dairies are found isolated. In South Germany 
any cheese making is mudb more important, especially in Bavarian AUgau. 

In West and Central Germany there are a number of curd cheese 
(Quargkase) factories; these, however, are not considered as real cheese 
dairies because they only buy the fredily pressed curd from the dairies 
and work it up into several kinds of sour cheeses. Though these cheeses 
have only a low value, they are not to be despised as food for the people. 
It is further worthy of mention that the production of imitations of 
;^rench soft cheeses, such as Camembert, Brie and Neufchatd, is increas¬ 
ingly practised; as in these cheeses the milk fetches high prices it is a ten¬ 
dency to be welcomed. Considering that a dishonest competition has made 
itself felt in the cheese trade, efforts are being made to prevent cheeses 
made from skimmed milk bdng sold as half-fat cheeses, or these latter 
as whole-milk or cream cheeses. 
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The preparation of milk powder or dried milk, which has been known 
since the middle of the last century, has developed of late years^ especially 
in East Prussia, It is connected with the rapid rise of the chocolate 
industry, as the dried milk is chiefly used in the pieparation of milk-cho¬ 
colate, cakes and biscuits, besides being used in the household for pud¬ 
dings. It is, however, no substitute for fresh milk as its makers claim. In 
this respect it is decidedly inferior to condensed milk, which next to butter 
and cheese is the most important milk product and serves especially for 
consumption on board ship and in the tropics. Unfortunately, it is still 
produced only in small quantities in Germany. As in condensing milk only 
a portion of the water is subtracted, the casein has not lost its power of 
dissolving in water, so that this product, by the mere addition of water, 
can be reconverted into milk. It can thus be utilized in many more ways 
than milk powder and has an immensely larger market ready for it, while 
the rapidly increased production of milk powder seems to have already 
outpaced the demand. 

Recently the extraction of casein from skimmed milk has somewhat 
increased. It is used in the industries and also in the preparation of articles 
of food. Among the former, paper, colours and adhesives are the chief ; 
when treated with metal salts and formaldehyde, galalith is the result; 
this, according to the substances added, gives a good imitation of celluloid, 
ivory, coral, tortoiseshell, etc. It is easily worked and polished and is 
not inflammable like cdluloid. From casein, artificial silk and horsehair, 
films and shoe creams are made. Besides the above, a whole series of 
food preparations are based on casein: nutrose, eukasin, sanose, Sana- 
togen, plasmon, eulactol, etc., which are sold at disproportionally high 
prices; thus for instance one pound of sanatogen costs 13s 4^. 

From skimmed milk a substitute for Eiebig^s extract of meat can also 
be made; the process is based on the fact that in the ash of milk the same 
substances are found as in meat. Hitherto, however, this process has not 
been applied to any great extent. A few dairies prepare milk soap from 
condensed skimmed milk. 

Some large cheese factories find it profitable to extract the mil k sugar 
contained in their whey; this sugar is used in the preparation of medicines, 
in the nourishement of infants and in the industries. One factory pre¬ 
pares lactic add from whey. 

To the formerly known lactic add beverages, k&fir and kumiss, another 
has latdy been added, namely yoghurt. The use of this has spread very 
much, as it is credited with preventing infection of the intestines and bdng 
consequently condudve to health. Yoghurt, as is well known, is the na¬ 
tional beverage of the Bulgarians. As a proof that the daily regular use 
of Yoghurt is espedally wholesome, it is stated that in Bulgaria with its 
4.3 million inhabitants there are more nonagenarians than in the whole 
of the German Empire. 

That dairying in Germany is in a most flourishing condition, that it 
has already achieved extraordinary progress and that this is due to the un¬ 
ceasing activity of dairy advisers, teachers and experts, is admitted by 
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every one. What investigators in this fidd justly complain of is the want 
of a sufficiently endowed central institute capable of solving several seri¬ 
ous problems. Institutes existing at present cannot cope with many ques¬ 
tions, being handicapped by want of time, of sufficient staff, of experimental 
stabling and cattle, of a dairy entirely at the disposal of investigators, 
and, last but not least, by the want of money. This want is aU the more to 
be regretted as other agricultural industries such as brewing, distilling, 
starch and wine making, beet sugar manufacturing and milling, which, 
more than dairying, have emancipated themselves from farming, have 
possessed for a long time past such central institutes, notwithstanding 
that the value of their produce is considerably less than that of dair3ring. 
Much smaller States, such as Holland, Sweden, Switzerland and several 
States of the North American Republic, are in this respect much better 
off than Germany. The demand for an imperial institute for dairying 
win have to be regarded as completely justified. 
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GENERAL INFORMATION. 

13x3 - Swiss Law of June 9 , 1913 , concerning the Control of the Commerce 
in Manures, Feeding Stuffs, Seeds and other Products useful to Agriculture 
and Allied Industries, by the Federal Staiions of Agricultural Experiment 
and Analysis. (Verordaung bctrcflcud die Ueberwacliung des trundcls wit Duuge- 
mitteln, FuttcrgcmilUln, samereicn und andem in der Landwirtsdiaft nnd dmn 
Nebengewerbtn Verwendung findcndcn Hilfsstuffen dutch die Schweizerischen Laiid- 
wirlschaftlicheii Versuchs-und Untersuchungsanslalsteu •— Vom Juni 19x3. •— 
SCHULTHESS (Diipartcmeiit federal de I’Agriculture ).---Jahrbuchder 
Schweiz^ Year XXVII, Part 5, pp. 309-324. Berne, 1913. 

The Commission of Control of the Stations of Agricultural Experi¬ 
ments and Analyses of the l^ederal Department of Agriculture has consi¬ 
dered and approved a law for the control of the trade in fecding-stulls and 
manures. This law win come into force on the first of January 1914 and 
will supersede the law of the tenth of June 1903. 

The chief points dealt with are as follows: 

Gineral Provisions ; 

§ I. Finns wider couirol and their certificates of guamntee. 

§ 3. Procedure required for certification. 

Special Provisions: 

A. Inspection of trade in manures, forage crops and other materials. 

I. Control analyzes, 

§ 3. Control fees. 

§ 4. Guarantees. 

§ 3, Gratuitous analyses. Control certificates. 

§ 6. Drawing and despatch of samples. 

$ 7. Results of analysis. 

§ 8. Appeals. 

§ 9. Indemnities. 
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II. Oihcy Analyses, 

§ 10. Despatch of samples. 

§ II. Scale of charges. 

§ T2. Kcduction of pricYS. 

B. Protection of trade in seeds. 

I, Control Analyses, 

§ 13 Control Fees. 

§ 14. Guarantees. 

§ 15. Gratuitous analyses. Control certificatt‘S. 

§ 16. Drawing and despatch of .samples. 

§ 17. Results of analysis. 

§ 18. Appeals. 

§ 19. Indemnities. 

§ 20. Stdectors and establishments for sced-selcctioii in Switzerland. 

II. Other Analyses, 

§ 21. Despatch of samples. 

§ 22. Scale of charges. 

§ 23. Reduction of prices. 

C. Conference of experts on questions connected with the Control, 

§ 24. Aim. 

§ 25, ComiKisition. 

§ 26. Powers. 

This law concerns cliiefly mannfacturers, companies, merchants and 
persons with an interest in the control certificates. Its provisions are ef¬ 
fected by the Central Administration of Swiss Stations of Agricultural Ex¬ 
periments and Analyses at liebefeld, near Berne, with the object of con¬ 
trolling the trade in manures, fodder and other materials used in agricul¬ 
ture. The firms which reap the advantages shall be known as ** con¬ 
trolled firms(i). 

The conditions of the contract are as follows : 

(a) Controlled finiis uud<Ttak<‘ to olservc in ev<*ry point the provi^ioiis of the law. 

(h) they uu<Teriake to Indicate, in compliance with the law, the gutirnnte<“4 of all goodie 
sold, and to d«^liver gratuitously to their ctifilomf'rs th<* (’crtiflcate of control fillefi in according 
to instructions. 

(c) The tnivclwisers f>f goods from a controlled firm liave the fight to a gratuitous analysis 
from the Fe<leral authorities al>ovc-mentionc‘(l, under the coudilioiiH stipulated in the law anti 
witluwt fiirtluT tormalities. 

(d) The cou1rolle<l linns shall recognise the analyses made by the uiithofities as final 
for regulating the price for tlu* purchastrs except in the case of app<‘nl; when the ntialysis 
shows composition inferior to that guaranteed, they .shall indemnity the purcluiser. 

The controlled firms shall undertake to describe their products and 
are forbidden to use names likdy to lead to a misunderstanding of their 


(x) This principle is already in force in several of the United States of America, and is 
incorporated in the ** Model Fertilizer l^aw ” proposed by Hopkins amt conforming to the views 
of the Aasociation of American Agricultural Colleges and Experiment Stations. (Sec Procstfi- 
JCJI Annual Cont/enllon, p. xaS, 1906; Promdin^is XXIV Convention of the Assodalton 
ofOfflMAtificuUutalChemisiSf p. 100,1907, and Hofkiws,C C., Soil FeHiUty and Pamanmut 
At^uUufit Appendix, p. 50D» t9U>)' 
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real value on the part of the purchaser. They are also forbidden to put 
on the market products of secret composition. E^ach year the Adminis¬ 
tration will publish a list of the firms controlled and the products sold b}’ 
them. Firms which do not submit to regular control or continue to place 
inferior products on the market will be removed from this list. (Sec § i). 

The annual revenue of the control service is estimated on a basis of 
every lo metric tons of produce sold to purchasers resident in Swilzerlandat 
the rate of 1,50 frs. (is for manures containing a single fertilising ingre¬ 
dient and 2,50 frs. (2s) for mixed manures and feeding-stuffs, with a mini¬ 
mum of 50 francs (£2) in the case of Swiss firms. On foreign firms the taxes 
are respectively 2.50 (2s) and 3 frs. (2s 6rf), and the minimum 100 francs 
(£4). The annual amount due must be paid before January 10 of the fol¬ 
lowing year, reduction of 20 per cent, being allowed for quantities exceed¬ 
ing 500 wagons. In the case of seeds the annual control tax will be fixed 
by contract, the minimum being 25 francs (£1) for Swiss firms and 50 frs. 
(£2) for foreign firms, the amount to be paid in advance. (See § 3 and § 13), 

The guarantees given by the controlled firms for goods sold must 
comprise: 


In the case of manures : 

(а) Vurily and freedom from adulterations; suitability of texture. 

(б) Freedom from substances injurious to plants. 

(c) The content of iwcful constituents, indicated as percentage, when the purchase of 
the goods is not made on the results of the analysis. 

The guarantees of quality and composition refer to: 

water-soluble phosphoric acid (Fa O5); 

ammonium-citrate soluble phosphoric acid {V2O5 ); 

citric-acid soluble phosphoric acid (F2O5); 

nitrogen as ammonia (N); 

nitric nitrogen (N); 

organic nitrogen (N) ; 

total nitrogen (N); 

water-.soluble potash (K2C)); 

lime (CaO) ; 

other substances as retiuired ; 
the fineness of grinding ; 

suitability for spreading; degree of dryness and physiad condition (fine or coarse). 

The minimum composition must be: I 

superphosphates: 10 per cent, water-soluble phosphoric acid, 
mixed superphosphates; 4 per cent, watei-soluble pho'^phollc acid, 
mixed nitrogenous manures; i per cent, nitrogen (in a foim which must be indicated), 
mixed potash manure: 2 per cent, water-soluble potash. 

In the case of ammonium-citrate solulfie phosphoric acid of mixed or double superphos¬ 
phates, and also in the case of the umlissolved phosphoric acid ol bone sitpcrphosplmUs the 
guarantee must be at least 2 per cent. For mineral superphosphates only the water-solnbJe 
phosphoric acid is guaranteed. 
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Fceding-stuffs: 

(a) Genuineness, purity and freedom from adulteration. 

(b) Good keeping qualities, absence of injurious substances; the normal constitution 
of the food. 

{c) In the cose of oil-cakes, cake-meals and other concentrated foofls, amounts of protein 
and fat contained ; in the case of molasses the pcrctmtagc of sugar and the nature of the pro¬ 
duct ; in the case of dried foods such as potato flakes, the percentage of dried substance; in the 
case of phospliates of lime to be used as food the percentage of ammonium-citratc-soluble 
phosphoric acid. 

For other feeding-stuCfs, and in the case <>f wagon-loads of the foods mentioned under (r), 
the guarantees sliall be fixed by agreement with the biiy(*r. In the case of feeding meals and 
other starchy foods the vendor may guarantee the percentage of starch. 


Other Substances used in Agriculture : 

For sulphur, sulphate of copper, sulphate of iron, etc., the guarantee, b<‘Side« genu'ttc- 
ness, purity and normal composition, must refer to the active substance. (See § 4). 


Seeds: 

1) A minimum percentage of authentic and pure seeds, and the source of the seeds. 

2) A minimum perccnlag<* of aitlhenlic seeds, and a definite germinating caimcity. 

3) The freedom from dodder {Cascuta spp.) of all leguminous seeds, sucli as clover, lu¬ 
cerne, bircls-foot trefoil, meliloi, etc. 

4) The freedom from llax dotl<ler {Cuscuta Epilinum) of flax and spurrey. 

* 5) The percentage of buriiel {Poicrium Saniuisorba) in sainfoin. 

6) By special agrcemcnii lietweeu the partitas, tlie firms shall guarantee the freedom 
from other injurious seeds, such ns dock (JRumex). 

7) The guarantee of purity and gt‘nuiuating pciwer to be (expressed as percentages of the 
total weight; thus lh<' v<‘udor guarantees tlw* iiumlH^r f>f kgs, of authtiitic and pure seeds, 
(purity) pres<‘ut as a min’mtim iti roo kgs. of the goods, and the minimum of seeds capable of 
germination in 100 pure seeds (getmination capaeify). 

H) Th(s controlled firm must guarantee all go<Kl» sold, even if their exact quality and 
composition is tio( known ; in this case the vendor and the purchaser fix beforehand the price 
of r kg. of pure seed capable of germluation, and the seed is jiaid for according to the results 
of analysis. , 

y) Also in the case of sah^ on sample, the purchaser must .send to the Control Station 
a sample of the seed offered and of the actual good.s delivered. 

In order to establish, the identity and genuineness of seeds difficult to 
identify, sudi as the different species of Brassica, Trifolium, Medicago, 
the Control Station carries out cidture tests, the results of which are con¬ 
sidered final The vendor must give guarantees to this effect. (See § 14). 

The practical application of the law is effected by means of " control 
certificates 

Control analyses of manures and feeding-stuffs are made gratuitoudy, 
according to a^eement with the controUed firms, on the foUowing con¬ 
ditions: 
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(а) that it is shown by a ccttificatc of origin that the goods arc the pioduct of a controlled 

film; 

(б) in the case of one class oi goods the pnioliase value must lx; at least ‘)0 trs (£ 2) 
except for quantities iu excess of 500 kg. (10 cwt). 

(c) The drawing and despatch ol samples must be made according to picscriptions 

The controlled firms must enter in the certificates of gratuitous ana¬ 
lysis (on printed forms supplied free by the Central Administration) the 
following particulars: 

{a) name and address of the purchaser; 

(6) name and stamp of the controlled firm, and, if necessary, also the name of its repre¬ 
sentative ; 

(c) dale of despatch of the goods Irom the firm ; 

{d) exact description and weight of the goods, and the price if the weight does not exceed 
500 kg (10 cwL); 

(e) number of wagon, iu the case of full wagon-loads ; 

(/) the guaranteed percentage of the goods as sent out, and not of the dry substance 
(See § 5) 

The sampling must be carried out either by the authorities or by the 
purchaser or his agent, in the presence of the vendor or an impartial wit¬ 
ness, in enjoyment of civil rights and acquainted with the provisions of 
the law. The despatch of the sample should not take place more than 
three days after the arrival of tlie goods. 

The following instructions are given for obtaining an average sample. 
In the case ol manures and feeding stuffs, samples of at least 2 kg. (4 % lbs.) 
should be taken from the sacks, barrels, boxes, etc. (if possible witli a sampling 
tool). Apartial sample must be taken from every tenth sack, barrel, box, etc., 
or if the consignment comprises less than 50 packages, then from at least 
every fifth package; if there are less than five packages, each one should 
be sampled. Tire samples should be taken from different parts of the mass, 
and not only from the .surface. They should not be taken from .sacks 
whose contents have deteriorated or iK^cotne damp in iKiusport. If the 
good.s arc iu a heap, the samiJc must be taken from in the mass, and not 
from the surface. Tliese partial samples must be carefully mixed on a 
dean dry surface and all lumps should be broken up, h'rom this mixed 
mass three clean and dry wide-mouthed bottles of about kg. (x lb.) ca- 
padty must be filled immediatdy; they must be corked and sealed with 
wax or lead; the seal and dies must not be available to the purchaser. 
In the case of cattle cakefe, six must be taken from various jdaces and re¬ 
duced to pieces of the size of nuts. In the case of dry foods, samples must 
be packed in clean tin boxes, or in wooden or cardboard boxes. If the 
consignment comprises several wagons, samples mxist be taken from each 
wagon. Tastly, if various parts of the consignment show damage, separate 
samples should be taken from them. In every case one of the three samples 
is to be sent to the Station with the free certificate of control, while 
the other two (reserve samples) are retained by the purchaiser. 
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The samples for atialysiwS should he sent post-free to the Federal Sta¬ 
tions of Agricultural Clieiuistry of Zurich, Borne or lyausanne, according 
to the district. (>See § (>). 

With regard to seeds, control analyses jue made gratuitously according 
to the following conditions (sec § 15): 

(a) for every oue v»iiKty the mtumiiim qu<uiliiy puidiased ttiuot be 5 kg (xi 
except for moiket-garden nops, loi winch it is i k>^ ^ 4 lbs), and ccienls lot wludiit is kg. 

(55 lbs.); 

{b) thnt it is shown by a ceitificate of oiigiu that the* goods are the product of a coutrolled 

too. 

(c) the drawing ainl <Jespalch ol the sample to be according to the prescription 

The drawing of the samples is carried out in the same manner ns for 
manures and feeding stuffs, except that the mean sample is taken from the 
whole bulk, carefully mixed, of each variety. it would be impossible 

or would take too long to mix the loi, samples should be taken from various 
parts of each sack and carefully mixed. Samples must be sent in a strong 
paper bag closed v^dtb sealing-wax or lead. The samples arc sent post 
free in minimum tjuautitics ns follows: grasses and similar seeds, 50 gnks. 
(nearly 2 oz.); clovers, seeds of conifers, beets and similar seeds, 100 gms. 
(3 ^4 cereals, sainfoin and other large graitis, 250 gms. (0 oz.). For 
deteraniitations of the weight per nnit-volnme : samples of outs and bearded 
grains, i Yi 1. (just over i quart); of other seeds, h (nearly i pint). 
Samples are sent ijost-free to the v^ced Control Station at bausanne or to 
that at Ziirioh. § i()). 

The gtiarantces ate certified by the results of the analyses which are 
sent free by ])OvSt to both parties, or by telegram or telephone at the ex¬ 
pense of the party requesting it. Both ])arties can appeal against the 
results oil the grounds of defective analysis, defective sampling, or un¬ 
evenness of consigniiuuii not allowing agreenumt with the samples analysed 
although the analysts be correct. Analysis of one of the reserve samples 
is made by the same Station, anrl a decisive analysis by the other, the ex- 
pensCvS to be paid by the defaulting party. (>See §§ 7, 8, 17, 18). 

If the analysis shows a <leEective composition, the purchaser is entitled 
to return the goods and to repayment of the purchase-money togctlier 
with costs and coiupensnlimi. H the percentage ooniposition ivS below 
the standatd, the controllod firm must refund the difference in value. The 
following variations in percentage composition are allow^ed: 


For mamms: 

Walcr-solubJe or total phosphoric acid. *>-5 % 

CiIri c-acid or aiaimonium-ci tratc soluble phosphoric acid . 0.75 

NitrojEfen in manures conlaininjr Ic^^ than 5 per cent. 0.3 

Nitropten in manures conlaininii? 5 per cc*nt and more. 0.5 

Potash . o.*i 

Pineuess of grinding ot ba^ic stag. 5.0 

Caldum sulphate . 4.0 

Calcium carbonate. ss.o 
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For feeding-stuffs: 


Crude protein . si.o 

Crude fat. 0.5 

Sugar in molasses feeds. 3*0 

Starch . 2.0 

Presence of earthy matter in cakes and cake meals, except in the 

case of agreement between the parties .* . . . 2.0 

Presence of lumps in cakes and cake mea^s, except in the case of 

agreement between the parties . . . . 2.0 


When the above variations are exceeded, the compensation must be 
calculated on the total difference in the percentages guaranteed and the 
results of analysis, except in certain special cases. (See § 9). 

The variation allowed in the case of seeds is fixed at 5 per cent* of the 

O X P 

value of utilisation calculated according to the formula — » where P 

represents the purit3’’ G the germinating capacity. Special condi¬ 
tions are imposed for the presence of dodder in clover and of burnet in 
sainfoin. (See § 19). 

For analyses of soils, manures, seeds and other products, a special 
discount of 50 per cent, on the established charges is allowed to Swiss 
Stations of Agriculture and Forestry, and to agricultural authorities, 
societies and syndicates, as well as to Swiss farmers requiring analyses for 
their own use. 

Seed selection firms selling their products in Switzerland are partially 
or totally exempt from the expenses of control, if they submit to the con¬ 
ditions imposed on controlled firms and sell at least 250 kg. (550 lbs.) of 
cereals or other large seeds and at least 25 kg. (55 lbs.) of seeds of beets, 
clover, grasses and others. The Experimental Stations have further the 
right to inspect fields or stations for selection, and to exclude seeds which 
do not conform to the conditions (See § 20), 

Finally, the Federal Department of Agriculture, responsible for the 
carrying out of this law, is assisted in this work by the Control Commission 
of tire Federal Stations of Agricultural Experiments and Analyses. It 
may also summon special congresses of experts for the discussion of ques¬ 
tions raised in the carrying out of the law. The constitution of the con¬ 
gress is normally as follows : the members of the Commission of Control; 
the Central Administration and the chiefs of Federal Stations of Agricul¬ 
tural Experiments and Analyses; the representatives of controlled firms. 
The particular members of any one conference will be nominated accord¬ 
ing to the subject under discussion. 

The specif subjects for discussion will be: 

1. Definition of terms, such as purity, genuineness, freedom from 
adulteration, products of secret composition. 

2. Exact description of the goods. 

3. Determination of the rules concerning quality, guarantee and 
control of goods, especially new products. 
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4. Calculation of compensation for goods below analysis delivered 
by controlled firms ; determination of various points concerning the price 
of certain active principles. 

5. Examination of differences between controlled firms and Ecdcral 
vStations of Agricultural Experiments and Anal3*scs concerning questions 
relative to manufacture, to tlje trade and to the calculation of compensation, 
(See §§ 24, 2S> 2b), 

1314 - Reorganization of the Superior Council of Agriculture in France. — 

B^crel dll r*? jutllel portant r«ior^;uiizalion du couseil sup6iit‘ur de Vagnculture. 

■^Bulletin de la SocUU des Ai*riculteurs de France, Year 1913, No. of Sept. i» pi>. 143- 
144. Paris, St‘pt(‘mlK*r 1, 1913. 

According to the text of the Decree of July 15, 1913, concerning the 
reorganization of the Superior Council of Agriculture in France, the coun¬ 
cil n qu* stion shall give its advice on all i)roblenis proposed by the Mi¬ 
nistry of Agriculture and which particularly concern agricultural legislation, 
measures for the oucouragement of agricultural production, questions of 
agricultural sociology, political economy, duties and import tariffs. 

The meiubors of the Council shall consist of three kinds: ex officio 
members, elected members and members nominated by ministerial decree. 
The ex officio uiombers are the presidents of the Agricultural Commissions 
of the senate, and of the Chamber, the general directors and heads of divi¬ 
sions of the different branches of the ministerial administration. The Aca¬ 
demy of Sciences and agricultural associations elect one of their members 
as a representative to the Council, and the 12 extermil services connected 
with the Ministry of Agriculture also each elect one of their officers as a 
representative. The Minister also nominates C)0 members chosen for 
their distinguished wotk iti pure or applied agricultural science, and 25 mem¬ 
bers divStinguished in the economic and social services. The members are 
elected or nominatod for Ihrt^e years and arc indefinitely re-eligible. 

The Council assembles at least once a year under the presidence of 
tlie Minister of Agriculture, who convenCvS the assembly. 

The Council has the right to elect a f^erinanent Commission composed 
of the CK officio mt‘inbers and 25 others, of whom to arc electee:! by ballot 
and the re.st nominated by the Minister, 

X3X5 - Law and Regulations rendering Attendanoe at Local Extension Sehooli 
Obligatory in the Provinces ol Brandenburg, Pomerania, Saxony, Schles¬ 
wig-Holstein, Westphalia, In the Rhine Province and in Hohenzollern 
Territory. derKSniiUch Preu<isl$chen Vermlim'^ fUr tandwirisehafi 

Dom&nen imcL Fonten, y<*ar 9, No. 10, pp. Berlin, Octobir 19x3. 

The present law of May 19,1913, confers on the communes of the above- 
named provinces the right to render by means of communal decree, the 
attendance at a local extension school during three consecutive winter half- 
years compulsory on all male persons under 18 years of age and no longer 
under obligatory attendance at other schools, This right existed already 
in the provinces of Ilesse-Nassau, Hanover and Silesia. 
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The regulation attached to this law gives details as to the persons sub¬ 
ject to this compulsion and as to the curriculum and general plan of in¬ 
struction of these local extension schools; it contains, in an appendix, the 
draft of a communal decree regarding these schools. 
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1316 Position and Conditions of the Prussian Rural Continuation Schools 
during the Financial Year 1912 (I). — Zeitschnft far da% Imidluhe Fortbildmgs- 
schulwesen tn Preussen, Year 5, Part i, pp. 1-19. Berlin, October 1913. 

In the year 1912 there existed in the kii^dom of Prussia 6191 
rural continuation schools. Of this number, 265 were instituted by districts 
(Kreise), 4610 by communes, 32 by Agricultural Associations and 1284 
private persons and other agencies. The expenses entailed by these schools 
were defrayed in the case of ii by the districts alone, in that of 20 by the 
communes alone; by the State alone in 1843 cases, by the State in conjunc¬ 
tion with other interested parties in 4263 and by private persons and other 
agencies in 47. The number of self-supporting schools was seven. 

The total cash expenses, not including upkeep, heating and lighting 
and cleaning the schools, amounted to £ 50 360. 

The number of pupils was 98315, that of the teachers 8587. Of the latter, 
8137 were elementary school teachers Of the schools, 6092 were open 
only in winter, 99 throughout the year. 

As compared with the preceding year 1911, the number of these con¬ 
tinuation schools has risen in the whole State of Prussia from 5349 
to bigi.The total number of pupils rose from 86689 9 ^ 3 ^ 5 * 

average number of pupils per school was 16.2 and in 1912,15.9. For next 
year also a further considerable increase in the numbers of schools and of 
scholars, especially the latter, is expected in consequence of the law of 
of May 19, 1913. (2). 


1317-Practical Schools of Agriculture in Uruguay. — otamendt, Jos^: in Revista 
del Minisierio de Industrias, Year i, No. 2, pp 57-64 and No 3, pp. 37-66. Monte¬ 
video, Tune ard July 1Q13. 

In this paper the writer makes some suggestions as to the methods to 
be followed in teaching in the practical schools of agriculture founded at 
Paysandu, Salto and Cerro I^argo by the law of September 1911. His sug¬ 
gestions deal with the general and special trend of the farms attached to 
the schools, respecting the farming, live stock keeping, wine-making, 
fruit-growing, market gardening and agricultural industries. He draws up 
a detailed plan for institution of agricultural experimentation on crops, 
livestock, agricultural chemistry and so forth, and on the observations to 
be made on the economic conditions of the agriculture of the country (con¬ 
ditions of land tenure and production, means of transport, colonisation, 
immigration, and agriculture credit). 


(1) See No. 2, B Jan. 1913. 

(2) See preceding article (No. 1315). 
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1318 - Local Extension Schools and Agricultural Winter Schools. — bischoff, 

Kurt 111 Dis La>td, Yeir 22, No r, pp $6 BerJu, Octobrr 1 , 1913 

Obscn^atioms on the nicns and la'^ks, object and nianner of teaching, 

preparation of the teachers of the local extension schools and ol the agri¬ 
cultural winter schools, and the relative position of these school*^ to each 

other. 

1319 - Agricultural Show . 

Australia i Queensland. 

1914. Feb. 4-6. Stdiilhon^e — Agi-lcultural ‘liow 

France. 

1914. Jan. 30-Feb. 3. Paris. — Fifteenth International Poultry Show, organized by the “ So- 
d6t6 des AvicuUeurs fran^ais Address ; 46, rue du Bac, Paris. 

Feb. 16-26. Paris, Grand Palais dcs Champs Elysees. — General agricultural show, in¬ 
cluding : i) fat cattle, sheep and pigs; 2) fat poultry; 3) live poultry and rabbits ; 
4) dairy produce (butter and cheese); 5) agricultural and hortiailtural produce; 
6) wines, ciders, perries and brandy; 7) work dealing with agricultural mutualityJ 
8) exhibition of materials (packing and poultry). To this show will be annexed an 
exhibition of instruments, machines and apparatus for mechanical cultivation to be 
held at the “ Esplanade des luvalides ”, Feb. 16-25. Piogrammes may be obtained 
from the Ministry of Agriculture, 78, rue de Varennes, Paris. 

May I- Nov. i. Lyons. — International Urban Exhibition, with section reserved for 
silk and sUk goods. 

June. Paris. — General show of breeding stock: cattle, sheep, pigs and sheep-dogs. 

Germany. 

1914. May 21-24. Bimbaum (Posen). —- Agricultural show. 

June 11-17. Stettin. — Great agricultural show; live slock section closes June 14. 

June ig-22. Stettin. — Provincial show organized by the Chamber of Agriculture. Will 
include agriatltural and dairy produce and machines and utensils. 

June 27-29. Trebnitz (Siksia). — Live stock show. A show of agricultural machines 
and utensils and of agriailtural and horticultural produce will be annexed. 

Autumn. Sesslach (Upper Franconia). — Lwe stock show of the district, and exhibition 
of agricultural implements. 

Paraguay. 

1914, May. — The Live Stock Department of the Government, in conjunction with the “ Banco 
Agricolo ”, is organizing a show and sale of cattle, chiefly with the object of encou¬ 
raging foreign breeders to introduce choice stock into the Republic. 

Russia. 

1914. Sept. 6-9 (Aug. 24-27 old style). IMitau (Courland). — Agricultural show organized by 
the ” Kuriandische Oekonomisclie Gcsellschaft in Mitau Will probably be held 
yearly about this date. Address to: ** Gcschaftsstelle der StSndigen Au-sstelluags- 
kommissjon ”, Berlin, N. W., Roonstrasse, i. 

Spain. 

1914. May. Tortosa. — International agricultural show, and congress of the “ Federaddn 
Agricola Catalana Balcar 

Sweden. 

1914. June 15-31, Malmo.—- Agricultural Show for Scania, to celebrate the centenary of the 
foundation of the Agricultural Societies of Malmbhue and Kristianstad. General 
secretary; G. Leufv&a, Malmd. 
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Swiixerland. 

1815. Geneva. — Estella Competition (International) for new plants, on the occasion of the. 
60th anniversary of the foundation of the Geneva Horticultural Society. 

United Kingdom. 

1814. March lo-ia. I/)ndon. — Spring show of the Hunters Improvement and National I^ight 
Horse Breeding Society. 

June 4-16.1/Dndon, Olympia. — International Horse Show. Sec.: Frank F. Huren, 13 
Hanover Square, I^ondon, W. 

June 30-July 4, Shrewsbury. —Show of the Royal Agricultural Society of England. 

July 14-17. Hawick (Scotland). — Show of the Highland and Agricultural Society. 

United States. 

1814. Feb. 10-24. Dallas, Texas. — National Com Exposition. 

1811. San Francisco. — International I^ive Stock Show (Section of the Panama-Pacific Exhi¬ 
bition). The prizes in the live stock section will amount to $ 175 000, as follows: 
horses, $ 50 000; cattle, $ 50 000; sheep and goats, $ 25 000; pigs, 8 25 000; poul 
try, etc., $ 12 500; car-loads of live slock, 8 7 500; dogs and cats, 8 5 000. Addi¬ 
tional prizes amounting to 8 100 000 will be given by a number of American 
societies. The dates are not yet definitely fixed, but the following is the probable 
arrangement: 


Horses, asses, mules. 

Cattle. 

Sheep, goats, pigs. 

Poultry, etc. 

Car-loads of animals. 

Cats.. . 


Date of last date for entries 

Oct. 1-12 Sept. I 

Oct. 24-25 Sept. 10 

Oct. 27-Nov. 4 Sept. 15 
Nov. 15-17 Sept. 20 

Nov. 8-12 Oct. I 

Nov. 21-24 


1320 - Agricultural Congresses. 

1814 . Beme. — International Tuberculosis Conference. 

1814 . Feb. 17-19. Paris. — Congress of the ‘*Soci6t6 nationale d’encouragement d Pagricul- 
ture 

1814 . April 14-17. Paris, Sorbonne. — Fifty-second Annual Congress of the ^earned Societies 
of Paris and the Departments, under the patronage of the Minister of Public Instruc¬ 
tion. 

1811 . Christiania. — International Tuberculosis Conference. 


CROPS AND CULTIVATION. 

1321 - The Distribution of Atmois^herie Impurities in the Neighbourhood of 
an Industrial City. — Crowther, C. and Stjeuart, D, W. in The Journal of Agri^ 
cultural Science, Vol. V, Part 4, pp. 391-408. Cambridge, October 1913. 

During the twdve months July 1911 to July 1912, samples of rain¬ 
water were collected at 14 different points within and surrounding the city 
of Leeds as a means of estimating the relation between the purity of the at¬ 
mosphere and the degree of pollution of the rain-water. The stations 
were so ananged as to give a complete ring of stations on a circle of three 
miles radius from the centre of the dty, whilst to the north, north-east 
and east additional stations were select^ at distances of five miles and se¬ 
ven miles respectively from the centre. Leeds is bordered in all directions 
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except the three above mentioned by a thickly populated industrial area, 
coal-mining and iron -working prevailing to the south-east and south, and 
woollen manufacturing to the south-west and west, whilst large engineering 
works are situated throughout both areas. lyittle was to be gained there¬ 
fore by collecting samples more than three miles out in these directions, 
since the existence of heavy and varied pollution would almost hope¬ 
lessly complicate the interpretation of results. 

The following table summarises the analyses of rain-water. 


Collecting station 

Rainfall 

inches 

Total 

suspended 

matters 

Ifbs. per a 

Sulphur 
expressed 
as SO« 

ere. 

Chorine 

Nitrogen 

N. 7*. 

33*2 

72 

128 

44 

6.7 

N. 5. 

33.1 

104 

192 

59 

9.1 

N. 3. 

30.1 1 

X75 

2X8 

53 

5.9 


31.0 

126 

162 

46 

6.6 

N.E. 5. 

29.4 

150 

x68 

43 

9.x 


30.5 

130 

186 

45 

8.5 

B. 7. 

29.1 

X22 

168 

43 

6.6 

E. 5. 

38.7 

212 

171 

50 

8.0 

E* 3. 

1 

37.8 

200 

207 

54 

7.9 


35.8 

353 

357 

63 

8.9 

S. 3. 

28.2 

286 

269 

47 

9.3 


32.7 

239 

268 


8.0 

W. 3. 

30.4 

292 

284 

56 

8.7 


38.3 

194 

380 

70 

7*4 


* N. 7 w jttatloxi 7 miles to the north, etc... 


The rainfall shows a variation of 20 per cent., and is highest on the hilly 
side of the city, to the west and to the north. 

The total suspended matters and the sulphur in the rain water together 
form a very good indicator of the degree of air pollution. Considering these 
substances first: in the above table all stations on the three-mile ring show 
high figures and the more pronouncedly industrial districts (S. E. 3, etc.) 
are higher than the districts lying to the north and north-east. Further, 
there is a sharp falling off in pollution on passing away from the city north- 
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wards or north-eastwards but a much more gradual fall in passing eastwards, 
owing to the influence of the prevailing westerly winds, although there 
is a certain degree of complication in that this easterly line of stations is 
situated just on the northern fringe of the coal-mining area; lastly, stations 
even seven miles out in the cleanest direction show a very polluted atmo¬ 
sphere. 

Chlorine, on the other hand, does not appear so reliable a guide as sul¬ 
phur, and the nitrogen figures are liable to be influenced by external fac¬ 
tors, such as leaves, bird droppings, etc.; but they too show the same 
general tendency to be higher in the industrial districts. 

The percentage of tar in the suspended matter, of organic nitrogen in 
the total nitrogen, and of sulphate in the total sulphur, indicate in a gen¬ 
eral way that the smoke though greater in quantity is in a higher state of 
oxidation in the dirtier or more industrial districts, owing to more efficient 
combustion of the coal. 

With regard to the effects of smoke on vegetation, no general effect 
upon the opening of tree buds could be detected, but throughout the pol¬ 
luted area to the south and to the west a considerable proportion of the 
leaves of trees were badly damaged before they had been expanded a month, 
while in the cleaner districts to the north and north-east no appreciable 
leaf damage could be detected at this period, and, as the season advanced, 
the damage became accentuated in the polluted areas. 

Evidence was also obtained in confirmation of that adduced by 
earlier observers that the sulphur content of the leaves of trees may afford 
useful assistance in the diagnosis of smoke-pollution. 

1322 - The Correlation of Rainfall peck, J. and snow, K. C. in Quarterly Journal 

of the Royal MeieorologiaU Sodetyf Vol. XXXIX, No. 168, pp, 307-316. Ipndon, 

October 1913. 

The writers studied the rainfall data (in British Rainfall) for 30 sta¬ 
tions in the southern and south-eastern part of England during the four 
3^ears 1908-11 and they drew up series of correlation tables between the rain¬ 
fall in each month of one year and that in every other month of the same 
year for each of the four years. Then grouping the correlations into 
smaller tables, they found that the correlation between winter months was 
considerably higher, than that between summer months, or between winter 
and summer months. Or, in other words, though yet far from being able 
to give accurate predictions for the rainfall in any month, it would appear 
that while the relative rainfall in December can be predicted from a knowledge 
of the rainfall in two or three of the previous months with a small degree 
of probability, that of June and July cannot be foretold with the slightest 
degree of probability. 
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1323 - Tbe movements of Soil Watei In an Egyptian Cotton Field. — balls, w.i, 

in The Journal of A^jicuUuraJ Sctence, Vol V, Part 4, pp. 469-483. Cambridge, 

October 1913- 

On a selected area (20 metres X 10 metres) situated in a field adjoin¬ 
ing the Botanical laboratory at Giza a series of soil samples was drawn 
every 20 cm. to a depth of 160 cm. during the five months: May ^ to Sep¬ 
tember 21, 1912. The borings were made twice a week and the moisture 
content of the samples was estimated. A crop of Assili cotton was grown 
on the area and was planted and cultivated in the conventional manner, 
yielding an average crop for the land of about 500 lbs. of lint per acre. 
The size of the sampling area was purposely reduced in order to eliminate 
irregularities in the subsoil due to a sloping bed of day, and the plot chosen 
was made up of the following layers: 

Stirface to 30 cm. deep.]Vfedc soil 

30 cm. to 90 cm. » .Stijff clayey soil 

90 cm. to 200 cm. » .Ivoam to sandy loam 

Below 200 cm.. Stiff clayey soil 

During the experimental period, irrigation water was applied four 
times to the land, mz. May 30, June 23, July 17, August 13. 

The results of the andyses are tabukted and set out in the form of 
curves; taking the mean of the three borings made immediately after an 
irrigation and the mean of the next, the loss of water from the soil during 
five sub-periods is estimated as shown in Table I. 

As the season advanced the region of maximum loss gradually descen¬ 
ded to the deeper layers following the development of the root; then, in 
the middle of August, things were reversed, tbe water-table began to rise 
and masked the root-drying effect. Taking the specific gravity of the soil 
as I, the total loss of water from the soil per day was calculated for each 
of the five sub-periods; basing his calculations on previous observations 
of soil evaporation and on all the other evidence at his command, the wri¬ 
ter distinguished between the water evaporated directly from the soil 
and that transpired by the plant, and distributed the total loss as shown 
in Tabic IL 

The result is only a rough approximation, but the very high figure ob¬ 
tained for the transpiration of cotton indicates that more water is required 
for the cotton crop alone than is available in the Nile during the sum¬ 
mer, and that therefore the plants must draw on the subterranean water 
supply when it is within reach. It does not follow that the subterranean 
water, though utilizable, is of any advantage to the crop above. The 
existence of a water table within 3 metres of the surface still implies a 
limitation of the root-system, and a risk of submergence, with all its 
attendant evils. 

The writer also concludes from his figures that the effect of the sur¬ 
face irrigation is felt to an indefinite depth in the same way that a rise in 
the water-table is noticeable well above the level of the latter owing to a 
general disturbance and redistribution of hydraulic pressure throughout 
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Tabie I. 


Sub¬ 

period 

Depth in cm. 



Water per 

too dry soil 



ao 

40 

60 

80 

100 

xao 

140 

I«0 

I 

A * 

May 4-11 . . 

18.6 

22.6 

25.8 

31*3 

31*4 

31-4 

30.4 

30.4 


B 

» 22-S9 . . 

7*7 

20.3 

25*5 

29.4 

26.9 

29.3 

29.4 

30*2 



loss. 

lo.g 

2.3 

0.3 

1.9 

4*5 

2.1 

I.O 

0.2 

2 

A 

June 2- 8 . . 

22.7 

24.2 

29.1 

30-2 

26.9 

31.0 

3 i‘i 

31-2 


B 

» 16-22 . . 

7.2 

12.0 

25.1 

30-1 

20.3 

29.2 

31.3 

31.2 



loss. 

15.5 

12.2 

4.0 

O.I 

6.6 

1.8 

0.0? 

0.0 

3 

A 

June 26 . . 

253 

24.6 

27.1 

29-3 

27-3 

29.1 

317 

327 


B 

July 10-17 . . 

16.3 

16,5 

15-5 

19.5 

251 

27.6 

32.0 

33*6 



loss. 

9.0 

8.1 

11.6 

9.8 

2.2 

1-5 

+ 0.3 

+ 0.9 

4 

A 

July 20-27 . . 

25-9 

23.4 

21.3 

24.2 

27.8 

30.3 

31.8 

30.4 


B 

Aug. 3- 7 • ‘ 

17.2 

15-3 

15.7 

17.6 

17.7 

19.2 

30.5 

29.9 



loss ..... 

8.7 

8.1 

5.6 

6.6 

lO.l 

Zl.I 

1-3 

0.5 

5 

A 

Aug. 14-21 . . 

27.7 

23.6 

31-7 

19.8 

21.2 

26.3 

30.6 

307 


B 

Aug. 31-Sept. 7. 

21.8 

20.5 

23.6 

32.1 

27*3 

307 

31.6 

31-5 



loss. 

5-9 

3-1 

8,1 

+12.3 

-f 6.1 

+ 4*4 

-f I.O 

0,8 


‘ A M borings after irrigation. 
B *m 3 before » 


Tabie II. 


Sub-period 

Total loss of water 

in tons per acre per day 

due to 

soil evaporation 

transpiration 

1 

II 

7 

4 

2 

24 

10 

14 

3 

23 

4 

2X 

4 

' 36 

2 

34 

5 

4 - 4 

— 

— 


Mean transforation mm xS tons of water per acre per day. 
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the system. Further, he points out that unless due regard is paid to 
the seasonal variation discussed in this paper, determination of soil water 
content in an Egyptian cotton field by random sampling is almost worth¬ 
less. 


1324 - Box Drainage (I). — Butz, a. in Osterreichische Moorzeitschnft, Y(ar 14, No. 9, 

pp. 134-142. Siaab (Bohemia), Sept^mb r 15, 1013. 

This new method of draining consists in the use of long wooden drains 
having a square cross-section. These drains are built of boards, usually 
13 feet long, 2 to 8 inches wide, and about a to i inch thick, nailed together 
and forming a continuous conduit. 

In the sides of these drains there are slits through which the subsoil 
water enters. Several of these drains flow^ into a common drain of larger 
dimensions as in other sytems of drainage. 

Fig. I shows a piece of such a wooden drain as well as the arrangement 
of the board and side slits, the latter from 20 to 40 inches apart. Below, 
the cross sections of the minors and mains are shown. (5 cm. = 2 in., 7 cm. 
aa: 2 HI., 10 cm. = 4 in., 12 cm. == 4 ^4 hi., 15 cm. = 6 in.) 

Fig. 2 shows the junction of a minor with a main drain situated at a 
lower level. 

Fig. 3 shows the outflow of a main drain into the main ditch. 

For making a wooden box drain, three men are sufficient. Five or six 
gauge trestles are required; these are trestles bearing on the upper bar some 
wooden blocks fastened at certain intervals corresponding to the gauge 
of the drains. Fig. 4 gives the plan and cross section of such a trestle. 

The writer describes the making and laying down of such a drain, as 
well as the advantages it presents over other systems of drainage. Its chief 
merits are the simplicity and reliablemss of the operation of laying, on 
account of the great flexibility of the box drams, which are besides admir¬ 
ably suited to soft moor soils with very slight fall. 

Fig. 5 shows a drain being laid and fig. 6 the extremity of a drain being 
finished on a row of trestles. 

1325 - The Effect of Bastard Trenching on the Soil and on Plant Growth. — 

Pickering, S. U, tind Russill, E. J. in The Joufnd of AufkuUufal Semw, Vol V, 

Part 4, pp. 483-496. Cajubruge Octet er 1913. 

Bastard trenching as ordinarily performed consists of two distinct 
operations; loosening the lower spit of soil, and digging into it farmyard 
manure or other fertilizing material. A considerable volume of data has been 
accumulated to show the effect of the addition of farmyard manure to soil, 
but little is known of the efiect of loosening the bottom spit, either on the 
soil or on the plant. 

“ The experiments described in this paper were made on plots which 
had been bastard trenched to a depth of three spits, but not manured. The 
first and second spits were put back in their natural order. The experiment^ 
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therefore, deals simply with deep cultivation effect, and is not complicated 
by any disturbing factors due to the operation of the manure. 

Four distinct types of soil v/ere investigated; a light sand, two loams 
(both rather heavy) and a strong clay. The bulk of the experiments 
extended over the four seasons from March 1909 to the end of 1912, a 
period which included the unusually hot dry summer of 1911, the cold 
wet summers of 1909 and 1912, and the season 1910 which was of inter¬ 
mediate character. 

“ Samples of soil were periodically taken for determinations of moisture 
and nitrate and observations were made on the growth of fruit trees in the 
plots. 

The results show that trenching has very little effect on the mois¬ 
ture content of the soils. There is some indication that it facilitates per¬ 
colation from the surface to the subsoil on heavy loams and clay, but the 
indication is not very marked, and only comes out with certainty on look¬ 
ing over the whole of the results. It also somewhat increases the subsoil 
moisture. No other tendency could be distinguished, and we must regard 
trenching as a very minor factor in determining the water supply to the 
plant. 

“Nor did it appear to lead to any marked,increases in the store of 
nitrate in the soil. There were small gains on the sand and rather larger 
gains on the clay, which persisted over all the four seasons, but these were 
never very great, and not much above the enor of the experiment. Trench¬ 
ing did not appear to alter the distribution of the nitrate between the 
surface and the subsoil. 

“ The behaviour of the plant furnishes a sensitive index to the changes 
in the soil. Here, however, the indications are not much more definite than 
those given by the determinations of water and nitrate. An increased leaf 
size (generally of small dimensions) is shown in three out of the four cases 
in which this feature was measured, but in the fourth there is a reduction; 
an increased growth was recorded in three cases , but a reduction in two 
cases; whilst in the two instances where there were records of crops, both 
are in favour of leaving the ground untrenched. The effect on the growth 
of trees appeared to depend largely on the character of the seasons following 
the trenching and planting, as was exemplified by the different results 
obtained in the same plot of ground after trenching in 1895, and after re¬ 
trenching in 1910. 

“ The practical conclusion may be drawn that bastard trenching by 
itsdf done without addition of manure to the bottom spit, is not likely 
to bring about any sufficient change in the soil to justify the trouble and 
expense of the operation 

1326 - The Production of Guano in Chile. — Yunge, G. Estadistica Minera de Chik 
en 1910 encomendada a la Sociedad Nacnonal de Mineria j>or d Supremo Gobierrio, Vol. V, 
PP. 5^*52 and 20T. Santiago dt; Chile, 1913. 

The total output of guano in Chile since the beginning of its utiliza¬ 
tion is shown in the foUowin^ table. 
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Oiitfid of guano from 1844 to 1909 . 

Years 

Quantity 

Value 


Tons 


1844-1902 . 

161 II 8 

378117 

1903 . 

10 957 

20 060 

1904 . 

2 625 

10 005 

1905 . 

31 790 

72 676 

1906 . 

4634 

14 127 

1907 . 

7399 

22 554 

1908 . 

857 

6238 

1909 . 

10 522 

31879 

TvUal. 1 

i 

229 902 

555 656 

Amount of fiscal surplus price. 

398 524 


Total .... 

954 180 


The guano output of the small islands along the coast of Chile and of Pi- 
sagua, Punta de Tobos, MagellAnes Chipana, etc., during the last three 
years was as follows: 


tons £ 

190b. S57 0 1S8 

1909 . 10523 3^879 

1910 . 12483 45232 


The above quantities are consumed in the cotmtry, the exportation 
of guano being at present proliibited. 

The output of 1910 is principally from Punta de Lobos and Chipana. 
The approximate composition of these guanos is: 




Nitiogcu 

PhospUoric acid {P2O5) 



per cent. 

per cent. 

Punta de lyobos . . . 

. 

1.45 

25*4 

Chiijona. 


5,80 

160 

Average. 


3.62 

20.95 
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Guano is sold for agricultural purposes in bags weighiag 100 kg. (gross 
102 kg.), or 220 lbs. net., and according to the conditions set by the Govern¬ 
ment, they are paid the following prices based on the Peso equal to 12 % d\ 

Unit of tiitiogen (i kg.). . 

» of phosphoric acid r2 O5 .... .2 % 

Dues, etc., per 220 lbs. .... 

Percentage of profit.2 % per cent. 

Calculating the price of the guano on the basis of the average contents 
and prices given above, it comes to 4.75 pesos per quintal or 3s 7 % i per 
cwt. (taking the peso at is M), 

1327 - Use of Chemical Manures in Cyprus. — orr, c. w. (Acting High Commissioner) 

— Cyprus Annual Report for passim. I^ondon, Augu«^t 1013. 

The Department of Agriculture has taken an active interest in the use of 
artificials in view of the fact that the soil is especially poor in phosphoric 
acid. The experiments conducted with various manures succeeded ad¬ 
mirably, especially in the case of cereals and pulse, with the result that 
large quantities of artificials were sold, being used for the first time on a 
commercial scale. 

Demonstrations were also given on the best way of keeping farmyard 
manure. 

1328 — Sponges as a Fertilizer. — Smith, J. G. (Bureau of Sot Is, Dept, of Agriculture, 

Washington, ID. Q.) in The Journal of Industrial and Engineering Chemistry 5, No. 10. 

p. 850. Boston, Pa., October 1913. 

Loggerhead sponge is a large sponge of the gulf of Mexico; it grows 
abundantly on the coasts of southern Florida, and appears to be used 
with wonderful results as a fertilizer, especially by the citrus fruit growers. 
From analyses made at the United States Department of agriculture it ap¬ 
pears that the approximate composition of air-dried material is the follow¬ 
ing: 4 per cent, nitrogen, 0.75 per cent, each of potash (K >0) and phosphoric 
acid (P2O5), 3 per cent, of Ume (CaO and MgO, mainly the former) and 40 
per cent, organic matter. It is probable that other non-commercial species 
of sponges have a similar composition. If so, and from their demonstrated 
efficiency as a fertilizer, they deserve to be seriously considered as such 
wherever they are of easy access. 

With a view to determining the feasibility of extending their use, fur¬ 
ther investigations are in progress. 

13^ - Effect of Certain Artificial Manures on the Bushel Weight of Oats. — 

Department of Agriculture and Technical Instruction for Ireland^ Journal, Year XIII, 

No. 4, PP- 705-707 Dublin, July 1013, 

The main effects of the application of artificials are shown in {a) the 
crop 3aeld and (J) the quality of the produce. On the former a great deal 
of experimental work has been carried out, while the latter has not been 
exhaustivdy inv'estigated. 
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No, of Plot 

Manure applied per acre 

Average 

bushal weight 

X 

SERIES I, 1909-11 (35 centres). 

No manure .. 

36 v. 

2 

1 I cwt. sulphate of ammonia . 

37 */, 

3 

3 j» superphosphate. 

37 Vt 

< 

^ J 

> I » sulphate of ammonia. i 

^ 3 » superphosphate. < 

1 37 V* 

( 

1 I » sulphate of ammonia. ^ 


5 

1 3 » superi^hosphate. ^ 

i 

6 

^ 3 » kainit. 

5 » of same mixture as applied to Plot 5 .. 

37 V»* 

X 1 

SERIES II, 1909-12 (48 centres). 

No. manure... 

37 

( 

8 < 

' I cwt. sulphate of ammonia . . ’ 

^ 2 » superphosphate. J 

1 37 v» 

( 

>! 

^ I « sulphate of ammonia. , 

1 3 » superphosphate. 

) 

1 37 v* 

( 

' 2 » kainit. ’ 

^ i 

> 

( 

4 - 

j I » sulphate of ammonia. ^ 

1 4 » superphosphate. ^ 

1 37 */, 

( 

< 

^ 1 

, 2 » kainit. 

> < 

1 I • sulphate of ammonia. 

. 3 » superphosphate. ^ 

> 

f 37 •/« 

i 

( 

^ 3 » kainit. ^ 

^ I « sulphate of ammonia . . 

1 

1 

6 

. 3 » superphosphate.. 

: 37 */. 

r 3 » kjiinit. ' 

SERIES III, 1910-12 (11 centres). 

/ X cwt, sulphate of ammonia. ^ 

I ) 3 » superphosphate. f 

1 

! 37 Vb 

( 

r 3 » kainit. .. \ 

1 

8 ! 

^ t » calcium cyanamide. j 

\ 3 « superphosphate... 5 

1 

■ 37 

( 

3 1 

\ 3 9 kainit. j 

^ I cwt. nitrate of lime. ) 

^ 3 1 superphosphate. j 

1 

1 

1 37 

( 

( 

4 < 

) 3 » kainit. j 

^ '> nitrate of soda. > 

^ 3 » superphosphate .. f 

1 

i 36 V* 

1 

1 

^3 » kainit .. j 


* Arm^ for igto anJ 1911 only (36 centio). 
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In the practical manurial experiments with oats conducted by the De¬ 
partment of Agriculture for Ireland, the grain from the various plots was 
threshed separately, and it was decided to test the bushel weight of a 
sample of the produce from each plot. 

These tests have been carried out each season for the past four years. 
The bushel weights were determined by means of a chondrometer or corn 
balance, the average of two weighings being taken for each sample. 

The average results are shown in the following tables: 

The results of these tests may be summarized as follows: 

L — In no instance is the difference between the bushel weights of the 
grain from any two of the plots very great. 

n. — In all three series of experiments grain of the highest bushd 
weight has been obtained from the plots manured with the Department's 
Stantard Mixture, viz. 

I cwt. sulphate of ammonia \ 

3 » superphosphate | per acre. 

3 » kaniit ) 

III. — There was very little difference between the bushel weights of 
the samples of grain from the plots manured with complete mixtures con¬ 
taining varying quantities of superphosphate and kainit. 

IV. — The poorest quality grain was obtained from the umanured 
plots and that dressed with sulphate of ammonia alone. 

V. — Of the four nitrogenous manures, nitrate of soda has produced 
the lightest grain each season. The results from calcium cyanamide and 
nitrate of lime were identical. 

The results of the field manurial experiments with the oat crop had al¬ 
ready shown that the above- mentioned mixtures of artificials produce a 
profitable increase in 5deld, and these bushel tests prove that these manural 
dressings distinctly improve the quality of the grain. 

1330 - The Substances classed as Nitrogen*free Extract in Feedlng-Stuffs and 

Human Foods. — KOnio, J. in Zeitschnft fUt Untefsuchmq dcr Nahrm^s-md 

Gemissmittel, Vol. 26, Part 6, pp. 273-281 fig. Munster i W, Sip^embcr 15,1913, 

The bodies collectively known in analyses as nitrogen-free extract form 
a group hitherto not well defined; as carbohydrates and oiganic acids 
they are found in all vegetable food stuffs. This group is usually deter¬ 
mined not directly but by difference. It is evident that this method of 
determination is inaccurate in as much as it bears the errors of the 
determination of the other five components. The name itself of the group 
is not very felicitous, for it gives an idea of solubility in water, which 
exists it is true in a small mumber of these bodies such as sugar and 
dextrine, while many of them that are found in pulse, mushrooms, spices, 
coffee, tea, etc., have more resemblance, as parts of the cdl membranes, 
to crude fibre than to the soluble carbohydrates. 

Nevertheless, of late years, much progress has been made in the know¬ 
ledge concerning these bodies. As has already been stated, very different 
organic substances belong to this group, A notable number of them (sugar, 
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Explanation. 



Soluble by means of: 

water under pressure, dia¬ 
stase and I % pepsin in 
hydrochloric acid. 

2-3 % acids under pres¬ 
sure, or digestion at 

135-137® c. 


72 % sulphuric add. 


a » protolignins. 
b protocelluloses. 
c =» protopentosans, 
d » hemilignins. 


Fig, I. 

e « hcmicelluloses. i =» orthopentosans. 

/ « hemipentosans. « ortholigiiins (coloured). 

g as ortholignins (uncolourcd). k « culin, not hydrolizable or 
h as orthocelluloses. oxid zable. 


dextrins, starch and intilin, that is the mono-, di-, tri-, and poly-saccharides, 
and the organic acids : formic, acetic, butyric, valerianic, oxalic, glycolic, 
malonic, fumaric, lactic, succinic, malic, tartaric, citric, etc.) are well 
known and of relativdy easy and accurate determination. Still more, in 
some products, such as cereals, flours, tubers and roots (potatoes, beets) 
and fruit, the nitrogen-free extract bodies are predominatingly starch (inu- 
lin), sugars, dextrin and some organic acids, so that the whole group may 
be justly considered as carbohydrates Another group which is less 
known, but in some cases sufficiently so for methods of determination to be 
recognized, consists of pectic, tannic, bitter, colouring and other substances. 
I^astly, there remain those bodies which form a more or less abundant 
residue in foods and fodders rich in cdl membranes, which up to 30 or 30 
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years ago were hardly capable of definition. The discovery of pentoses 
by Kiliani and Tollens, of hemicelUiloses by E. Schnlze and the researches 
of several writers on crude fibre, now allow of a fairly clear idea being 
formed of this not easily soluble group of extracts, which contribute to 
form cell membranes. 

Among these substances four sub-groups are to be distinguished, 
namely pentosans, hexosans or cellulose, lignin and cutin, of which the first 
three are found in various degrees of solubility or condensation in foods 
and fodders. 

The distribution of these substances may be represented as shown 
by fig. I. 

1. — Substances which, like starch, or dextrins and gums, are already 
soluble in water at a pressure of two or three atmospheres ; they may be 
designated by the prefix '' proto 

2. — >Substances soluble in diliite mineral acids (about 2 to 3 per cent.) 
at the pressure of 2 to 3 atmospheres, or at the boiling point of the solvent, 
they may be designated like the hemicelluloses by the prefix " hemi" ; 
to them belong almost all pentosans and among the hexosans the galactans 
and mannans. 

3. — The hexosans and lignins soluble in cold 72 per cent, sulphuric 
acid or in I per cent hydrochloric acid for 10 hours at 7 atmospheres; and 
as in this manner the true celluloses can be dissolved, such substances may be 
designated by the prefix ortho 

4. — xAfter the preceding treatment of cell membranes, a brown-black 
mass of cutin and part of the lignin remains ; on treating with hydrogen 
peroxide and ammonia the remaining lignin may be oxidized; this may 
be called '' ortho-lignin (coloured) ", to be distinguished from that which 
was dissolved by the preceding treatment (No. 2) which is “ ortho-lignin 
(colourless)". 

5. — Cutin or cutins, including suberins, are not soluble in 72 per cent, 
sulphuric add, in cupro-ammoniacal solution, or in hydrochloric add solution 
of zinc chloride, nor are they oxidizable by hydrogen peroxide and 
ammonia and this in consequence of thdr waxy nature. 

These groups of substances are found more or less together in all 
vegetable matter, penetrating into or superimposed upon each other and 
in variable proportions. As in the development of plants pentosans and 
lignins, and apparently cutins also, compared with the hexosans, increase 
much more than the celluloses, it is to be supposed that the first product 
of the cell membrane is constituted by hexosans, on which and in which 
pentosans and lignins go on depositing; the latter must be formed from the 
hexosans or from the pentosans by deposition of metoxylic and acetiHc 
groups. As, when the ortho-celluloses are removed from wood, straw, 
bran, etc., both lignin and cutin preserve the structure of all membranes, the 
condusion to be drawn is that these substances are mixed mechanically 
and not chemically. 

In condusion, the wniter, while pointing out that the transitions among 
the above groups in their several degrees of solubility are not sharply de- 
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fined, though the degree of solubility keeps constant, expresses the opinion 
that for the determination of the individual groups an international 
method will have to be adopted so as to have at least comparable results. 

In an appendix some examples are quoted to show how important 
it is to throw light on the behaviour of the elements forming the cell mem¬ 
branes in the production of food stuffs. 

1331 - The Enzymes of the Tobacco Plant. — Oosthijizen, j. du p. and Shedd, 
O. M. (Agricultural Experiment Station, Lexington, Ky.) in The Journal of the 
American Chemical Society^ Vol. XXXV, No. 9, pp. 1289-1309. Easton, Pa., 
September 1113. 

Many chemical changes take place in the tobacco plant throughout its 
growth as well as during the curing and fermentation periods. New chemical 
substances are formed and other are decomposed. The final result of these 
reactions gives the colour, texture and aroma to the finished product. A 
change in these transformations is sufficient to destroy the value of the crop. 
Several authorities have attributed the curing process to bacterial agencies. 
If this were so, it would be possible to produce any desired brand of tobacco 
simply by inoculation. Recently, however, lycew has shown that these 
changes are not caused by bacteria but are due to soluble ferments or 
enzymes, which are produced in the plant during its development; he has 
shown the presence of diastase, oxidases, peroxidases, proteolytic enzymes 
and cellulose-dissolving enzymes. According to him, the fermentative 
changes in the tobacco leaf are caused by two oxydising enzymes which 
take oxygen from the air and effect the decomposition of the various com¬ 
ponents of the leaves with the formation of new products. These enzymes 
are in the nature of proteins, and are present in the protoplasm of the cells. 
Under favourable conditions they are set free in the leaf tissues and effect 
the above-mentioned changes. They are easily destroyed by excessive heat 
or too rapid drying. 

The writer has studied these enzymes in two typical tobaccos in Ken¬ 
tucky, viz .: the White Burley variety and the dark type Yellow Prior. He 
made experiments with the seeds, green leaves in different stages of develop¬ 
ment, cured leaves, and with a sample of soil. The seed and leaves showed 
in every case the presence of appreciable quantities of invertase, diastase, 
emulsin and reductase, in many cases inulase and a proteolytic enzyme 
were also found. Soil, on the other hand, contained no enzymes except in 
two cases. Oxidases appears to be present in the tobacco leaf at all stages 
of its growth and gradually increase in amount from the seedling stage 
until the topping stage, after which they gradually decrease until, in the 
cured leaf they practically dissappear. 

During the curing and fermentation periods there is a great loss in 
weight, as much as 15 per cent., about % of which is solid matter. 
Certain gases are devdoped, amongst which ammonia is easily detected. 
Practically aU the starch disappears during the early part of the process 
and sugar is formed as a new product. This shows the important part 
played by diastase. The sugars also disappear, being probably destroyed 
by oxidases. The presence of invertase leads to the conclusion that cane 
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sugar may be stored in tbe root and afterwards translocated to the leaves. 
The protein content of the leaves decreases considerably during the ripening 
of the plant, also during the curing and fermentation period. The presence 
of amino-compounds during these processes is further proof of proteolytic 
enzymes. The nitrates also decrease and the nicotine content diminishes. This 
suggests the presence of reductase and probably there are enzymes acting 
on the resins and gums. It is believed that the aroma of tobacco is partly 
due to the decomposition products of gums and resins, as well as to the 
breaking up of glucosides. Positive tests have been obtained for a gluco- 
side splitting ferment. The presence of fats and proteins results in tobacco 
of inferior flavour. They are removed by lipeolytic and proteolytic enzymes, 
provided the conditions are favourable. 

The characteristic brown colour which develops during fermentation 
is attributed to the action of oxidases During the smoking process it has 
been shown that an ethereal oil is formed from certain products and this 
probably contributes to the flavour. Citric, malic and oxalic acids are 
found in greater quantities in the cured leaf than in the green leaf. These 
are probably transformed to acetic and butyric acids during fermentation. 
Thus we see that numerous complex chemical changes take place during 
the growth, curing and fermentation of tobacco and that enzymes play a 
very important part in these changes. For the pioduct to obtain the 
greatest commercial value, extreme care and attention is necessary at the 
critical stage of maturity and also during the curing and fermentation. 

CEREA.L AND 133 ^ - Statistical Study of Wheat Cultivation and Trade, 1881-1910. — unstead, 

PULSE CROPS J. P. (Paper read before the Royal Geographical Society) m The GeographM Journal^ 

Vol. XBII, Nos. 2 and 3, pp. 165-181 and 254-276. London, August and Sep¬ 
tember 1913 

The above paper presents in a convenient form all the available sta¬ 
tistics relating to the quantities of wheat produced, imported or exported, 
and consumed in the various countries, during the thirty years 1881-1910; 
the direction of certain movements and developments of which the present 
conditions are but a passing stage are followed and discussed, the whole 
period being divided up into three ten-year periods, the statistics for each 
of which are given separatdy. 

The data have been taken as far as possible from the original returns 
of the various countries, and the rest from periodical returns compiled by 
one government from those of other countries and from a few other sources. 
In collating the various sources of information, the writer sifted and weighed 
the returns and estimates; he indicates the relative value of the final sta¬ 
tistics published in the paper by the use of different kinds of type; ordinary 
type is used for statistics in which the margin of error is thought to be small, 
5. g. those based entirdy or almost entirdy upon actual official returns 
whose accuracy has not been challenged; figures in italic type are used for 
those where there is an appreciable margin of error due either to the incom¬ 
pleteness or uncertainty of the returns or estimates; figures in italic t3rpe 
endosed in brackets are employed for mere estimates upon which, when 
they stand alone, definite condusions can seldom be based; such estimates 
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of the production of single countries are useful mainly in calculating 
the production of the whole world, for in that case their errors are small 
in relation to the total amount, and are likely to cancel one another. The 
same notation has been adhered to in the accompanying table which sum¬ 
marises the principal figures. 

In the United Kingdom the area under wheat has decreased 37 per cent, 
during the whole period, while the yield per acre has increased from 28 
to 32 bushels, owing partly to the withdrawal of the poorer wheat lands 
from cultivation and partly to improved seed and methods of cultivation. 
The imports have risen to supply the requirements of the population, the 
consumption per head remaining practically stationary. The relative pro¬ 
portion which imports bear to the total consumption has risen from 67 
to 80 per cent, and there is every indication that this rise will be maintained 
in the future. With regard to the sources of the imports, Table I illustrates 
the changes that have taken place during the period. 


Table I. — Percentage of total imports into the United Kindgom 
from each of the Chief Sources of Supply. 


1 

Period 

<A 

1 

Roumania 

Austria- 

Hungaiy 

India 

Canada 

^ 8 

0 m 

! 

< 

1 

1 

1881-1890 . 

15 

■ 

3 

1 

1 

51 

1 

fl 

1891-1900 . 

12 


2 

H 


56 


8 

1901-1910.. . 

14 

1 

H 

1 

B 

32 

B 

16 


It is seen that the supplies from the Southern Hemisphere rose from 5 
to 10 and then to 23 per cent, of the total imports. This fact is important 
in so far as it has a steadying influence on the home markets by counteract¬ 
ing in part the effect of bad harvests in the Northern Hemisphere and by 
bringing com to the markets at a different season of the year. Figures are 
also given to show that the perccntge of flour in the imports has decreased 
from 29 to 19 during the last decade, which is probably correlated with the 
decrease of the supply from the United States. 

France too has reduced her wheat area, but has so raised her 3deld per 
acre by improved agricultural methods that her total production is now 
greater than it was before. The country is almost self supporting, and the 
consumption per head, though slightly decreased, remains one of the 
highest in Europe. 

In Germany the wheat area has been small in comparison with that of 
BVance and practically constant throughout the w'hole period, but the 
yidd per acre has risen in the most remarkable manner from 22 to 29 
bushds. The increase in the population and the gradual substitution of 
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wheat for rye in the national diet have been met by a large increase in the 
imports which is not likdy to diminish with time. 

In Austria-Hungary, the wheat area has increased, and this increase 
took place almost entirely in Hungary, where three-quarters of the wheat 
area is situated. Austria now absorbs all the surplus grain produced in 
Hungary and even that does not quite satisfy the demands of the growing 
population, whose consumption per head is rising at the same time. , 

The statistics for the Russian Empire in the early period are not 
very reliable, but undoubtedly the acreage, 3deld and exports have greatly 
increased both in Europe and in Asia and are liable to further developments. 
The total production at present is second only to that of the United States, 
and if the present rate of increase be maintained will occupy the first place 
in the next decade; but the proportion available for export is Ukely to de¬ 
crease with the growth of the population and the rise of the consumption per 
head. 

Norvay and Sweden cultivate very little wheat and make small though 
growing demands on the worlds markets, while Spain and Portugal are 
practically self supporting and show no signs of development. Italy shows 
an increase in all the conditions, as does Roumania, which is the only country 
in the Balkan peninsula which supplies reliable figures. 

The uncertainty of some of the Belgian figures is due to the fact that 
previous to 1900 the area was only reported decennially and the production 
of the successive years was given not as an absolute amount, but as the 
rate of yield upon the area last reported. The country is becoming more 
and more dependent on foreign supplies, as are also Holland, Switzerland 
and Denmark. All these countries, with the exception of Switzerland, 
where data are lacking, show high yidds per acre. 

In India the figures indicate no great changes in the past nor likely ones 
in the future, but according to the opinions expressed by several authorities 
when the paper was read, considerable future devdopment may be expec¬ 
ted from her as a wheat-producing country. 

Japan has increased her area and especially her yidd, but is not able 
to meet her home demands and now imports a quarter of the quantity con¬ 
sumed, and this in spite of the fact that wheat plays but a minor part as a 
food-stuS in this country. There is no statistical indication of any marked 
devdopment of the Chmese as w’heat-eating people. 

In the United States the offidal figures collected and issued by the De¬ 
partment of Agriculture have been corrected and made to agree with 
those of the Census Bureau. Whilst the area and yidd have both increased, the 
exports have decreased, and tmless large additional developments occur in 
the semi-aiid region the country will before long require all its produce to 
satisfy home demands. During the period under consideration the exten¬ 
sion of the wheat area occurred entirely in the West Central States, while 
the increased yidd was manifest in all parts, but especially in the older and 
more settled portions of the country. 

Canada shows a remarkable devdopment as a wheat-producing country, 
the new wheat areas here, as in the United States, are confined to the 
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west central provinces (Alberta, Saskatchewan and Manitoba), where a fur¬ 
ther considerable area suitable to the crop is still undeveloped (i), so that 
the country should eventually attain a production equal to that of the Umted 
States. The very high consumption per head indicated during the last 
decade is probably due to the fact that much of the crop is fed to cattle. 

The figures for the Argmtine Republic point to very rapid development 
which appears likely to be continued. 

Algeria has increased her production by raising her yield and has in¬ 
creased her consumption per head and her exports, practically all of which 
goto France. Egypt has greatly increased her yield, but no longer satisfies 
home demands, wifile the Union of South Africa, though producing very 
little at present, in view of the climatic conditions and the possibility of 
appl5dng dry-farming methods to the Veldt, seems likely to extend consid¬ 
erably its wheat cultivation. 

The developments in Australia important than those in Canada 

and the yields are extremely low, but both area and yidd increased in the 
last decade and allowed a substantial margin of production for export. 
New Zealand, which at no time had a large wheat area, is apparently still 
further reducing it in favour of pastoral work The yield per acre is high 
and the consumption per head is remarkably so, the latter being probably 
party explained by the fact that the production in New Zealand is liable 
to violent fluctuations: a world shortage in wheat has been reflected by a 
great outburst of production in New Zealand; following this, when prices 
have fallen, the produce has been unsaleable and much of it rotted on the 
ground. 

Taking the world as a whole there was an increase of about 300 mil¬ 
lion bushds (about 14 per cent.) from the first to the second period, but from 
the second to the third period there was an increase of nearly 700 million 
bushels (about 25 per cent.). This great increase was due mainly to an in¬ 
creased acreage, but to some extent (about 8 per cent.) to an increased aver- 
rage yield per acre, for while in the first two periods this was 12 bushels, 
in the third period it rose to 13 bushels per acre. 

In each period Europe has produced more than half the total crop, North 
America has come next, and Asia has been third. The other continents have 
produced a much smaller amount; South America has increased its impor¬ 
tance because of Argentina, and Africa and Australia each produce the same 
small quantity. 

The examination already made of the conditions in the separate coun¬ 
tries has led to the conclusion that the acreage may be considerably extended, 
and a comparison of the yields per acre suggests that in many cases a higher 
return may be expected. Thus, as the Umted States already has an average 
yield of 14 bushels per acre, there seems no reason why with improved 
methods of cultivation and greater care of the soil, at least as high a return 


fx) See No, itOt, B Aug. 1^12, 
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\rea Sown 


Total Production 


Million acres 


Million bushels (z) 


1881-90 

1S91-1900 

i90z*xo 

1881*90 

x8gx-i900 

190X-X0 

United Kingdom. 

2.7 

2.0 

1-7 

76 

60 

55 

France. 

17.2 

I7.I 

16.2 

301 

305 

319 

German Empire. 

4‘7 

4-9 

4.6 

104 

125 

133 

Austria-Hungary. 

9.5 

lO.y 

11.9 

161 

186 

213 

Russia-in-Europe. 

30.2 

3^-2 

47-4 

244 

300 

461 

Scandinavia. 

(0.2) 

0.2 

0.2 

4 

5 

6 

Iberian Peninsula. 

( 9 - 7 ) 

( 9 . 5 ) 

JO.O 

(X07) 

(99) 

131 

Italian Peninsula. 

(IX.3) 

IX.3 

12.2 

118 

123 

163 

Balkan Peninsula. 

(6.0) 

(5.8) 

(6.0) 

(76) 

( 74 ) 

(77) 

Roumania. 

( 3 - 4 ) 

3-7 

4.4 

(42) 

52 

73 

Belgium. .. 

0.6 

0-5 

0.4 

18 

16 

13 

Holland. 

0.2 

0.2 

0.1 

6 

5 

5 

Switzerland. 

(O.J) 

(0.1) 

(0.1) 

3 

4 

4 

Denmark. 

(O.J) 

(0.1) 

[0.1) 

4 

4 

4 

Europe . - . 

( 95 - 9 ) 

{102.8} 

xx 5>3 

1x264) 

X358 

1657 

Russia-in - Asia. 

(8.4) 

10.6 

143 

(74) 

100 

155 

India. 

26.^ 

25.2 

26.0 

259 

243 

294 

Japan . 

1.0 

i.i 

1.2 

13 

19 

20 

Persia. 

(2.2) 

(1.9) 

(X.6) 

(22) 

(X 9 ) 

(x6) 

Turkey-in-Asia .. 

( 4 - 5 ) 

( 4 - 5 ) 

( 3 - 5 ) 

( 45 ) 

( 45 ) 

( 35 ) 

Asia . . . 

(42.S) 

(433) 

46.6 

(4x3) 

(426) 

520 

Dominion of Canada. 

2-3 

3*1 

5-9 

38 

55 

no 

United States. 

37.1 

43.1 

474 

427 

559 

657 

Mexico. 

(X. 2 ) 

(J. 2 ) 

{X.o) 

(X 2 ) 

12 

xo 

North America . . . 

40.6 

474 

54.3 

477 

626 

777 

Argentina. 

2.0 

57 

12.0 

24 

65 

130 

Chili. 

( 0 - 9 ) 

(J.O) 

I.X 

(12) 

U 

16 

Uruguay . 

{0.4) 

0.6 

0.7 

( 4 ) 

6 

7 

South America , . . 

(3.3) 

7‘3 

T3.8 

(40) 

^5 

153 

Algeria. 

( 3 - 1 ) 

3-2 

3-3 

(2X) 

24 

33 

Tunis. 

(0.S) 

1.0 

I.I 

( 5 ) 

6 

7 

Egypt . .. 

(1.2) 

( 1 - 3 ) 

x ^3 

(X2) 

(X 3 ) 

(20) 

Union of South Africa. 

(0.2) 

(0.3) 

0-5 

(2) 

(2) 

3 

Africa . . . 

( 5 - 3 ) 

( 5 - 8 ) 

6.2 

(40) 

45 

63 

Australia .. 

3*2 

4-1 

5.7 

27 

30 

56 

New Zealand. 

0.3 

0-3 

0.2 

8 

7 

7 

Australasia . . . 

3-5 

4.4 

5»9 

35 

37 

63 

World . . . 

ig2 

2x1 

242 

2269 

2577 

323$ 


(i) 1 buahel 6o 11)9. of grains. — (a) 73 bushels of flour are assumed to be milled from xoo bushels of % 
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1 

Net imports or exports, wheat -t- flour (c) 

Consumption per 

head 


Yielo. ousneis per acre j 

Million bushels 

ot population. Bushels 


1881-90 

1891-1900 

Z901-Z0 

x88x-go 1 

1891-1900 

1901-X0 

1881-90 

iSgi-xgoo j 

1901-10 


28 

30 

32 

Im 144 

Im* 177 

Im. 209 

6.0 

5-9 

6.0 


17 

18 

20 

Im. 39 

Im. 36 

Im. 10 

8.2 

8.1 

7.8 


22 

25 

29 

Iin, 18 

Im. 41 

Im. 70 

2.3 

2.9 

3.1 


17 

17 

18 

Ex. II 

Ex. I 

Im. 3 

3-5 

3.9 

4.2 


8 

8 

10 

Es. 87 ( 3 ) 

Ex. 104 

Ex. 142 

(Z. 5 ) 

^•7 

2.4 


(22) 

24 

27 

Im. 4 

Im. 7.2 

Im. II 

1.6 

1,8 

2.2 


{Xfl 

(jo) 

X 3 

Im. 9 

Im. 10 

Im. 12 

( 4 - 5 ) 

( 4 -z) 

5-3 


{10) 

jj 

13 

Im. 23 

Im. 22 

Im 38 

4*3 

4.1 

5.5 


{13) 

(ZJ) 

(Z 3 ) 

— 

— 

Ex. ( 2 ) 

— 

— 

(46) 


{12) 

14 

17 

Ex. 21 

Ex. 27 

Ex. 42 

( 3 - 4 ) 

3-5 

3,7 


30 

35 

35 

Im. 21 

Im. 34 

Im. 46 

6.4 

7-5 

8.1 


2 ‘J 

28 

33 

Im. II 

Im. 15 

Im. 20 

4.0 

4.2 

4-5 


(29) 

( 3 Z) 

(33) 

Im. 12 

taU- Z 5 
"Tfi. 2 

Im. 17 

5-2 

5.9 

5.1 


{27) 

(30) 

(35) 


Im *1 

2.0 

2.6 

3.0 


{13) 

(Z 3 ) 

(Z 4 ) 








( 9 ) 

xo 

9 

JO 

II 

JJ 

Es. 33 

Ex. 23 

Ex 27 

0.7 

0.6 

0.7 


13 

17 

17 

Tm. 0 

Im. 1 

Tm. 5 

03 

0.4 

0*5 


(10)1 

(zo) 

(zo) 

— 

— 

— 

— 


(1 to 2) 


(zo) 

(zo) 

(zo) 

— 

— 

Ex. (j) 
in good 
years 

— 

— 

(2) 


(zo) 

(zo) 

JJ 







16 1 

I8 

19 j 

Ex. 2 

Ex. 13 

Ex. 42 

7.2 

7*3 

9.4 


1st 

^3 


Ex. 116 

Ex. 178 

Ex. 125 

4-5 

4.6 

5^6 


(JO) 

{10) 

(jo) 

— 

— 

Im. (j) 

— 


{X) 


12 

i 

_ 








12 

\ .7 

II 

Ex. 4 

Ex. 37 

Ex. 84 

6.0 

5^4 

<5.5 


{13) 

i (Z 4 ) 


Ex. 4 

Ex. 4 

Ex. 2 

{2.8) 

3.2 

3.7 


(JO) 

1 

10 

Ex. 0 

Ex. 2 

Ex. I 

( 5 ) 

I 4 

5 


(Z 2 ) 

1 12 

II 







k 

( 7 ) 

8 

10 

..M 

Ex. 2 

Ex 4 


4.0 

4-8 


( 6 ) 

6 

6 

— 

— 

Ex, (j) 

— 


— 


(zo) 

(JO) 

{^ 5 ) 

Im. 0 

Im. I 

Im. 6 

{ 1 - 3 ) 

1 (X. 3 ) 

(2.2) 

1 

{S) 

(S) 

6 

— 

— 

Im. 8 

— 

: — 

2 


iS) 

(S) 

10 








8 

7 

10 

Ex. 6 

Ex. 6 

Ex. 28 

5.7 

5-1 

4*9 


25 

25 

31 

Ex. 3 

Ex. I 

Ex. I 

9.5 1 

8.7 

7*1 


xo 

8 

II 




! 




12 

12 

^3 








(3) X2ie eepcnt aadl consumption par head figures apply to the whole Xtuaslan J^plre. 


5 





i 862 


CERBAI, AND PUDSE CROPS 


may not be obtained in European Russia, where the average is but 
10 bushels. As the present acreage is the same as that of the United 
States, the 3deld would also be the same, namely 650 million bushels, or 
an increase of 190 million bushels. 

1333 - Comparative Experiments on Wheat Selection in Hungary. — i^eidenfrost, 

Ch. de Bars in Kozteleh^ Year 23, No. 79, pp. 2691-2692. Budapest, October ii, 1913. 

During 1912-13 the writer has conducted comparative experiments 
with four ^te strains of pedigree Hungarian wheat, obtained fromM. Sze- 
kdcs' selections at Arpddhalom (i). The experimental field, on a loamy soil, 
was prepared very carefully and put under the following crops: summer tur¬ 
nips, chervil, spinach and corn salad. The soil was then disked and manu¬ 
red with 8 tons 7 cwt. of farmyard manure and 155 lbs. of superphosphate 
per acre. The seed was sown on the 12th of October; germination was nor¬ 
mal, but the young plants got a check in vdnter, so that a dressing of 66 
lbs. of sulphate of ammonia was given. The earliest to ripen was Ko. 17 
(July 15) ; then followed No. 16 (July 17), while No. 219 was the last 
(July 21). 

The returns at harvest are indicated in Table I. 

TabIvE 1. 



Dr. Kosutdny, director of the Royal Hungarian Institute of Chemistry, 
carried out analyses of which the results are shown in Table II. 

Dr. Hosut^y remarks that the proportionate increase in the bushel 
weight of the samples is surprisingly small. This he attributes to the abnor¬ 
mal season, which also accounts for the low protein content. The formation 
of starch continues much longer during a cold wet season than during a 
normal dry harvest. Analysis also shows that the samples contain less 


{Ed,) 


(I) See No. 353^ -B- April 1913, 
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Tabbb II. 


Chemical and physical analysis of samples of selected a'heat 


vStiaiii 

No, 226 

No. 16 

No. 219 

No. 17 

Weight per bushel. 

.... lbs. 

61.4 

62 3 

63.3 

62.^ 

Weight of 1000 grains .... 

.... gms. 

46.5 

39-2 

40-3 

42.0 

Volume of 1000 grains . . . . 

. . . . cc. 

37-4 

28.7 

30.0 

31 ^ 

Moisture. 

.% 

14,94 

14.60 

14-78 

14.97 

Ash. . . . 

. . . . » 

1.47 

1.71 

1.42 

1.73 

Protein (N X 6.25) . 

. . . 1) 

12.06 

10.93 

11.06 

10 81 

Nitrogen . 

....)) 

1.93 

1-75 

1.77 

x-73 

Fat. 

. . • • 

1.87 

1.74 

1.89 

1.93 

Crude fibre . 

. . . , » 

3.B3 

3-79 

3>24 

3.69 

Gluten, moist . 

....(( 

38.95 

31.90 

42-45 

34.30 

Gluten, dry .. 

.» 

11.69 

9.80 

12.70 

10.68 

Quality of gluten. 

.)> 

weak, lacking in cohesion. 


gluten and more moisture (15 per cent.) than is usual in Hungarian wheats 
(rarely up to 12 per cent.). 

These experiments show the value of seed selection in improving the 
yield of wheat even in unfavourable seasons. 

1334 - Seeds and Flour of Dolichos multiflorus, — iijiti%seigminents de voffice 

Colonial^ No. 9, PP- 510-512, Brussels, September 19x3. 

The velvet \ en {Dolichos mnltiflofiis, == Mucima pruriens) is culti¬ 
vated at Eala (Bdgian Congo) as green manure. The following analyses 
show the nutritive value of its seeds. 



Seeds 

Flour 

Moisture. 

13.23 

18.30 

Mineral matter. 

2.95 

0.18 

Fats. 

5.X2 

0.09 

Crude fibre . .... 

4.04 

0.43 

Pentosans .. 

4.7X 

traces 

Total nitrogenous nxatter.. 

23*70 

0.42 

Nitrogeu-free extract. 

41.20 

80.58 

Undetermined. 

5.05 

(by difference) 


100.00 

100.00 
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The seeds have a food value equal to that of peas and lentils and better 
than that of D. Lablab (hyacinth bean). 


Total food values 


D. multiflorus . 219 

D. Lablab . 185 

Eentils. 218 


The starch of D. imdtifloniSy produced by primitive methods, is equal 
to that of potatoes. If manufactured on a commercial basis the waste could 
be considerably reduced. 

FORAGE CROPS. ^335 - Soighum Giowiiig in the Victorian Mallee for Summer and Autumn 

MEADOWS Sheep’ Feed. Pasicml Review, Vol. 23, Fart 7, p. 673. Melboume, July 15,1913 

AND PASTURES This is a communication of the results of an investigation on the profit¬ 
ableness of growing Sorghum saccharatum as summer and autumn feed for 
sheep in the State of Victoria. Two paddocks, together 270 acres in extent, 
were sown to sorghiun during September and October of last year, and fed off 
with sheep during six months beginning on November 22, after which they 
were sown to wheat. The flock consisted of an average of 563 head of ewes. 
In addition to these two sorghum paddocks, two adjoining grass paddocks 
very bare of pasture, of about 100 acres each, were available for the sheep 
while the sorghum paddocks were being “rested” during the test. When the 
sheep were turned out to graze they were in low condition; at the end of 
the test they were quite fat. 

The results figure out as follows: 


£ s d 

Profit on 563 sheep grazed as above at 5s per head. 140 15 0 

Deduct cost of sorghum seed, manure and drilling (£40 los) and grazing 
value of bare gi-ass land (at most £30). 70 10 o 

leaving net profit 270 acres of sorghum.£ 70 5 o 

say 5s 3d per acre. 


The result may be considered satisfactory, all the more so as the flock 
might have been by a couple of hundred head more numerous, besides which 
an average of 10 head horses and cattle were frequently grazing with the 
sheep. 

FIBRE CROPS 1336 ~ Report on Irrigation Experiments with Cotton at Richard-Toll (Senega!) 

( 1912 - 13 ). — Eebert, a. in BulleHn de V Association CotonnUre Cobnide, Year ii, 
No. 58, pp. 469-486. Paris, September 1913. 

The area devoted to cotton experiments was limited by the number of 
available pumps and extended over 35 acres. The soil when dry was as 
hard as cement and contained crevices up to 20 inches deep and i % inches 
wide. In such a soil it is necessary to sow from 15 to 20 seeds in each 
hole. When irrigated, the soil looses its consistency, and the plants, 
bated with capsules, become top- heavy and require earthing up after each 
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irrigation. Towards the end of March irrigation had to cease as the water 
became salt. Nevertheless the yield was distinctly better than in previous 
years; 900 lbs. per acre were obtained, representing 300 lbs. of fibre. Had 
it not been for the brackish water, the writer estimates that the yield 
would have been, a third greater. All the crop was of the same qualit}', 
a fact of considerable importance in determining its commercial value. 

Cost of production. 

Cost per acre 
& s d 

. 13 0 

. I 10 

. 1 II o 

. I 4 

. 7 o 

. 15 I 

. 18 10 

. 19 3 

. 2 9 

.... 15 0 

.I I 2 

. 17 10 

Total . . ."is 4 T 

The cost of production will be reduced as follows : 

i) More efficient methods of cultivation. 

3) Improvements in the methods of transport and of applying the 
manures. 

3) Reduction in the cost of hand-labour at han^est by increasing tlie 
supply. 

1337 - The Kapok Tree in Togo. — Ulbrich, B. in NotizbMt des Koni^l, hotmischm 
Gartems und Museums su Dahkm hex Ste%Utz {Berlin) sowie der bofaniscJien Zentral- 
steUe fur die deutschcn Kolonien, Vcl. VI, Ko. 52, pp. 39-65 -j- plates. I/Cipzit? and 
Berlin, Septcanber 8, 1913. 

This bulletin gives the results of an inquiry held in Togo at the instiga¬ 
tion of the Botanische Zentrahtelle fur die Kolonien, on the production of 
kapok. 

The writer draws a clear distinction between the two varieties of Ceiba 
pentandra (ly.) Gartn. 

1. Spiny: Bushy habit of growth; branches in horizontal layers; very pronounced 
buttresses at base of trunk; leaves dark green, strongly acuminate; fruits dehiscent on the 
tree; colour of fibres varying from grey to white; seeds found. 

2. Spineless; Trees tall and slender; branches almost erect, at 30® to the vertical; 
buttresses scarcely visible; leaves light green, slightly acuminate; fruits larger, falling 
before dehiscence; fibre white; seeds slightly pyriform. 

According to the writer, the spineless variety is a cultivated form of the 
other only met with in the neighbourhood of dwdlings and requiring propa- 


Ploughing. 

Harrowing. 

Manuring. 

Clearing. 

Sowing. 

Singling, hoeing, topping . 

/ Hand labour. 
Irrigation < Petrol and oil 
(Canals. . . . 

Earthing-up . 

Harvesting. 

Maintenance of animals . . 
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gation by cuttings to keep true to type. It is also the most suitable for cul¬ 
tivation owing to the absence of spines and obstructive buttresses, and 
to having larger fruits containing a whiter fibre. As the fruits do not 
open before falling the kapok is not carried away by the wind or soiled 
by contact with the ground. This variety, however, requires more sun. 

finally the writer gives a list of points which require to be worked out 
with regard to the forms of C. pentandra, 

SUGAR CROPS 1338 - The Position of the Cane Sugar Industry during the Last Twenty Years, 

— Prinsen Geeriugs, H. C. in The Internattond Swgar Journal, Vol. XV, No. 178, 
pp. 466-473. 1 /ondon, October 1913. 

The abolition of slavery (1834-1886) together with the sugar bounties, 
begun in 1883 to give a stimulus to the sugar beet industry, placed the cane 
industry in a very bad position until the Brussels convention changed the 
state of affairs in 1903. Being thus placed on an equal footing, the sugar 
cane industry increased its capital and was able to improve its machinery 
and methods of cultivation. Since the middle of the i8th century, the indus¬ 
try had made little progress, but after 1880 certain colonies, notably Java 
and Hawaii, began to apply certain improvements which had been effected 
in the beet industry. 

The cane industry received a great stimulus from the Spanish-American 
War, which resulted in the occupation of Porto-Rico and the Philippines 
by the United States and the pouring of American capital into Cuba. This, 
together with the preferential tariff accorded by the United States to these 
andtheHawaian Islands, caused a great development of their cane industry. 
The occupation of Formosa by J apan had a similar effect, as did the estab¬ 
lishment of protection in South Mrica and Australia. The accompan}dng 
table illustrates the changes that have taken place. 

Pre\ious to the Brussels convention the quantity of protected sugar 
cane was hardly one-quarter of the total production and since then it has 
considerably increased, but with the application of the new American 
tariff it will amount to only about I 3 per cent, of the total production. 

Sugar cane is largely consumed where it is produced or in its immediate 
neighbourhood. The British East Indies consume all the local product 
and also the greater part of the production of Mauritius and one-third of 
the production of J ava. The United States consume the production of Cuba, 
Porto Rico, and several of the other West Indies besides that of Hawaii. 
China and Japan consume the produce of Formosa and a portion of that of 
Java and the Philippines. The sugar produced in China, Cochinchina, 
Mexico, the South American Republics, Natal, Australia and Egypt is 
almost entirely consumed locally. Several of these countries also consume a 
small proportion of foreign sugar. Formerly Great Britain, the United States 
and Canada all imported large quantities of sugar from different parts of 
the globe. Now England alone varies the place of origin of her supplies 
according to the abundance or otherwise of the harvest in the various 
producing countries. 
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World’s Production of Sugar Cane in thousard tons. 

tgoo 1912 

Protected Unprotected Protected Unprotected 


British India. — i 799 — 2 552 

Straights Settlements. — 20 — 6 

Cochin China. — 50 — 50 

China. — 150 — ^ 

Japan .. 4 ^ — 40 — 

Formosa. — 45 — 

Philippinees. — 63 175 — 

Ja\'a. — 744 — 133 i 

Spain. 35 — 20 — 

United States. 273 — 168 — 

Mexico. — 75 130 — 

Cuba. — 283 2 375 — 

Porto Rico. — 52 340 — 

Other Antilles. — 241 — 268 

Central America. 25 — 22 — 

Colombia. 10 — 10 — 

Venezuela. 5 — 5 — 

Demerara. — 85 — 90 

Surinam .. — 13 — 13 

Ecuador. 6 — 7 — 

Peru. 118 — 140 — 

Bmail. 185 — 304 — 

Argentine. 117 — 150 — 

%ypt. — 99 — 5® 

Mozambique. — — 30 — 

Natai. 16 — 97 — 

Mauritius. — 157 — 207 

Reunion. — 43 — 40 

Australia. 113 — 130 — 

3 EIawau. 268 — 480 — 

Fiji. — 33 — 60 

Total . , . 1211 3962 4640 4 735 
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1339 - Wood-oil Trees of China and Japan. - Wilson, E. H. in Bulletin of the im¬ 
perial Insfitufe, Vol. XI, No. 3, pp. 441*461. London, July-September, 1913. 

The increasing demands of Europe and North America for wood-oils 
from China and Japan has resulted in considerable increases in the price 
and production. The cultivation of these oil-producing trees AUnrites 
sp.) is recommended to Agricultural Departments for experiment in the 
warm-temperate rocky regions of the colonies. Their culture requirements 
are of the simplest, growth is rapid and the trees commence to bear fruit 
in four or five years after the seed is sown. They fruit freely and are 
apparently indifferent to the nature of the soil. 

Chinese sj>ecies. — i. Aleurites montana Wils. (or Mu-3ni-shu). 

This species originated in the South-East of China and is still cultivated 
there. It requires a subtropical climate and abundant rainfall. The male 
inflorescence is a many-flowered much branched corymb and the female 
inflorescence a few flowered raceme borne on the same tree. The fruit is 
egg-shaped-5 to 6 cm. long, 414.5 cm. wide, pointed at the summit and flat¬ 
tened at the base, with three longitudinal and many transverse much raised 
ridges; the interior part of the fruit (mesocarp) is thick and woody and en¬ 
closes three compressed broadly obovoid seeds about 3 cm. long by 3.5 cm. 
broad and warty on the outside. The yield of oil from this tree is small. 

2. Aleurites Fordii (or Tung-yu-shu). 

This is the most important species, producing nine-tenths of the wood- 
oil of China. It is recommended for experiment in various parts of the 
British Empire. The seeds soon lose their power of germination, but dried 
in the sun for 2 or 3 days and packed in barrels or sacks they retain their 
germinating power for 3 or 4 months. It occurs in all the warm temperate 
parts of China, but more, specially within the watershed of the Yangtze 
river. It is essentially .a hih-side tree thriving in the most rocky situations 
and in the poorest of soils where there is a minimum rainfaU of 70 cm. 
(27 in). It will also withstand drought and a few degrees of frost. The 
flowers appear in April before the leaves unfold and are borne in numerous 
terminal and axillary few-flowered, cymose corymbs. The central ter¬ 
minal flower of each cyme is female, the others usually male. 

The fruit is apple-like, green to dull brown when ripe, 4 to 5 cm. long 
and broad, pointed at the summit, narrowed to the foot-stalk and perfectly 
smooth on the outside. It contains 3 to 5, rarely more, broadly obo¬ 
void seeds. Both fruit and seeds are poisonous, causing severe voinitii^ 
and purging. The fruit ripens in September and October and is gathered 
before dehiscence, placed in heaps and covered with grass and straw to effect 
fermentation. The skin soon decays and the seeds are easily removed. In 
China this tree is only planted where other cultivation is impossible. For 
cultivation on a commercial scale the writer recommends planting not less 
than 20 ft. apart each way. 

The process of extraction adopted in China consists in first crushing 
the seeds in a circular trough beneath a heavy stone whed. The mass 
is then roasted in a shallow pan, placed in a wooden vat with a wicker bottom 
and thoroughly steamed over a cauldron of boiling water. With the aid 



oil. CROPS 


1869 


of an iron ring and straw it is made into circular cakes vshich are arranged 
edgeways in a large wooden press and the oil is squeezed ont of 
them. The yield is about 40 per cent by weight of the kernel. Che¬ 
mical analyses of the kernels gave 58. i per cent of oil. The local iises of 
these oils are numerous. They are the chief paint oils of the country and 
are largely employed as varnish, as water-proofing material, as ingredients 
in concrete and in medicine. 


Physical Properties of Tuyig-Oil. 



Chapman 

Impel lal Institute 

Specific giavity. 

0.942 

0.940 

Saponification value.. 

194.2 

191.8 

Iodine value %. 

170.6 

166.7 

Refractive index at 20® C. 

1-5179 

— 

Viscosity by the Redwood Viscosimeter at 15.50 C 
in seconds. 

1850 



Thus tung-oil is characterised by i) a specific gravity liigher than that 
of almost any vegetable oil, except castor and tallow-seed oils, 2) a refrac¬ 
tive index higher than any known vegetable oil and 3) a high viscosity. 
Its most characteristic property is the formation of a firm gelatinous mass 
when heated to a temperature of 250® C. for a short time; this change ap¬ 
pears to be due to polymerization and not to the absorption of oxygen. The 
property of forming a gelatinous mass on heating is the basis of a number 
of tests. Genuine tung-oil should yield a firm jelly which crumbles 
readily in the fingers and is not sticky. 

Its principal uses in Kurope and America are in the preparation of 
paint 'driers', which are com])ounds of the fatty acid of the oil with metals 
like lead and manganese, and are known as “ tungate driers'*. Processes 
have also been invented for its use in the manufacture of linoleum, rubber 
substitutes, waterproof paper, etc., but it is not possible to state to what 
extent the oil is used for such purposes at the present time. 

Japanese species. — Aleurites cordata R. Br. 

This species is distinguished by its fruit, which is 2,5 cm. long, wider 
than long, flattened and often depressed at the summit, sHghtly tapering 
to the pedicel, with three slight longitudinal and several irregularly 
transverse ridges. The oil of this tree has been confused with that of the 
Chinese species. The specific gravity, iodine value and refractive index are 
lower than in the Chinese variety, and the Japanese oil will remain liquid 
mxder conditions such as suffice to convert the Chinese oil into a hard jelly. 

The article is illustrated by five plates and a reference index is appended. 
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RUBBER, GUM AND RESIN PLANTS 


GUIS A1CDSESZ5 
PtAiTTS 


1340 - The Cultivation of Rubber Trees in West Africa e/asf/ca.— 

Chevalier, A. in Journal d'agriculture Year i3,Nos. 143 and 145, pp. 136-139 

and IQ7-20T Paris, May and July, 1913: 

Fmtumia elastica is the only tree indigenous to Africa which yields a 
good quality of rubber. Although it has been cultivated for nearly 30 years, 
we still know very little of its biological peculiarities. The writer summar¬ 
izes the observations he has made amongst the natives. These are of great 
importance, and the conclusions to be drawn from them will serve as a 
basis for the constitution of new plantations. 

Trees which are allowed to develop surrounded by dense undergrowth 
have long dean stems and appear more suitable for latex production. On 
the other hand trees planted in clearings and wdl-kept plantations devdop 
a thick stunted growth and a short, much-branched trunk. They mature 
earlier but yield less latex. 

The writer reviews the results obtained in the prindpal colonies where 
Fmtumia is cultivated, viz, the Gold Coast, S. Nigeria, the Belgian and French 
Congo. He then gives some interesting details of the plantation at Bokonc 
(Gaboon). In 1906 some trees were planted 12ft by 12 ft., and others 10 ft. 
by 7 ft. In both cases the development of the trees was normal. At the end 
of 6 years they reached a height of from 30 ft. to 35 ft. with clean trunks 
from 15ft. to 20 ft in length. The author attributes this fine growth to dose 
planting, as the soil was of quite average fertility. 

In one portion of the plantation the branches were destroyed by a 
fungus disease. With a view to promoting a rapid and straight growth 
in the new shoots it seemed desirable to allow the natural growth to spring 
up round the trees, especially that of Musangas, which shoots up very rapidly. 
The half etiolated shoots of Funtumia grew up with the Musangas, and the 
latter were not cut down until the new shoot had reached a suitable deve¬ 
lopment. 


1341 - The Cultivation ’of Maniboi Qlaxiovii in the Belgian Congo. — 

Jacques, A. in Bulletin de VAssociation des planteurs de Caoutchouc, Vol. V, No. 9, 
pp. 223-224. Antwerp, September 1913. 

Until recently the culture of Manihot has been neglected in the Belgian 
Congo. In 1911 only two or three small plantations existed, possessing 
between them some thousands of trees. The writer gives figures showing 
results obtained in this r^ion with Manihot Glaziovii, A tree six 
years old planted in good soil yidds an average of 2 lbs. of dry rubber per 
annum. The yidd increases rapidly with the age of the trees until it reaches 
5 or 6 lbs at the age of 8 or 9 years. With hand labour it is possible to 
establish and maintain a plantation of 1000 ha. (2470 acres), containing 
I 200 000 trees, until the trees come into bearing with a capital of 2 million 
francs {£80000). 

The present price of Manihot rubber on the Antwerp market is under 
gd per lb. In the event of a further decrease in the price of rubber, planta¬ 
tions of 3 and 4 years growth could be left without cultivation for several 
years until the price recovered. 


{Ed,). 


(i) See No. 637, B, June 1913. 



VABIOtrs CROPS 


1871 


1342 - The Influence of Rainfall on the Quality of Tobacco in Sumatra. — 

SCHAEPPER, G. m UAgronomie ColoniaUy Year i, N. 3, pp. 65-67. Paris, 30. Septem¬ 
ber 1913 

The best quality of tobacco leaves are produced when the plant grows 
very rapidly; consequently an abundant and readily available water supply 
at the right moment is an important factor in the production of high-class 
tobacco. Dry weather in the early stages of plant growth woulti cause 
a considerable devdopment of the root system in search of moisture; 
should this be followed by rains (about a month after planting out) opti¬ 
mum conditions should then obtain for rapid grow^th. Such favourable 
conditions prevailed during 1911 at Deli, Sumatra, whilst in 1909 the wea¬ 
ther conditions were quite the reverse. The quantity of tobacco har¬ 
vested at Deli in 1911 was slightly greater than that harvested dining 1909, 
but its quality was considerably better, as shown in the following table: 


1 

Rainfan in inches 


Yeais 



Price per lb. 


March 

April 

i 


1909 . 

5.3 

1.8 

1 

IS 3 ^ 

1911 . 

0.2 

9 1 

I 2S 


1343 - Tea in Russia. — Jumelle, H. in journal d'Agriculture tropicaUf Ycai 13, 
No. 147, pp. 260-262. Paris, September 1913. 

Russia consumes over 140 million pounds of tea per annum. Two 
thirds of the tea imported from China are in the form of compressed blocks, 
either briquettes or tablets. 

Tablets,, — The waste powder in the process of manufacture is sifted, 
and the fragments of leaves are made into tablets, which are subjected to 
great presstue for some time, then wrapped in tin-foil and white paper. 
These constitute the best quality of compressed tea. 

Briquettes, — These are made from the siftings, consisting of stems 
and leaf stalks. These are pressed into blocks and subjected to a current 
of steam for 3 minutes. To compensate for the loss of aroma during this 
process, 5 to 50 per cent, of foreign tea is mixed in. These briquettes are 
made of both black and green tea. In the latter case, a longer exposure to 
vapour is necessary. They are wrapped up in white paper only. 

The tablets weigh approximatdy 341 b*> ^.nd are packed in wooden lead- 
lined boxes. The briquettes of black tea contain from to ^ lbs., 
whilst those of green tea are made up in two qualities, the best quality weigh¬ 
ing i and the second 3 Vd Itis. They are packed in bamboo baskets 
lined with leaves. 
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Attempts at tea cultivation have been made in Russia since 18*:} S It 
is grown in the Caucasus, especially on the south-east side of the Black Sea, 
where the climate is warm and moist and the soil a fertile red clay. The 
annual production is about 130000 lbs. The first picking takes place 
after four years, and is repeated 3 or 4 times each year. The product 
does not possess the aroma of well-grown tea, and is used chiefly the 
poorer dasses, who buy it in the form of briquettes. 

1344 - The Cultivation of Buchu. — Von Wiellioh, G. R. in The A^nmltural Jontnal 
of the Union of South Africa, Vol. VI, No. i, pp. 80-87. Pretona, July 1913. 

The cultivation of buchu has been much neglected in South Africa, 
and, owing to the wasteful method of rooting up the pla . s o collect 
the leaves, it is almost in danger of extermination. 

The exports have diminished from 243742 lbs in 1908 to 223021 in 
1912 and the price of the exported leaf has risen about 500 per cent The 
writer carried out experiments with different varieties and obtained the 
following results: 

Varieties, - i) Barosma serraUfolia (IQoof Buchu), sometimes knoun 
as “ fountain buchu ” on account of its preference for a damp soil. It grows 
to a height of 4 feet but may even reach a height of 10 feet, and is found 
at altitudes varying from 500 to 1000 feet above sea-level. 

2) Barosma heiulina (Mountain Buchu) is the most valuable species as 
it contains the greatest number of oil glands in its small, light green leaves. 
It is more compact and dwarf than the above and grows to a height of 
3 or 4 feet. It is found at altitudes between 1000 and 2000 feet and is the 
most abundant species of buchu. 

3. Barosma crenulata (Large-leaved Buchu), is little knowm and not 
widely distributed. 

The soil most suited to this plant is a well-drained sandy loam It is 
propagated either by seeds or cuttings. Transplanting takes place during 
the autumn (March to May) in well cultivated soil, after a heavy rain and 
the plants are placed 5 ft. apart each wa^’^ 

Cultivation, — This consists of weeding and raking the surface soil 
between the plants; this must be done \ttry lightly, so as not to damage 
the roots which run horizontally. 

Harvest — The leaves are richest in oil in January and h'ebruary but 
if it is desired to save the seed the crop must be cut later. 

Uses, — The leaves are used as a diuretic and stomachic. Badly pre¬ 
pared leaves lose a considerable quantity of their properties, and it is prefer¬ 
able to extract the oil in alcohol or boiling water and market the product 
in this form. It is often adulterated with Empleurim serratidim, which 
is absolutely worthless. 

1345 - The Importance of the Cultivation and Preparation of Medicinal Plants, 
partiCUlary in Hungary. — Irk, Karowt (Chemist at the Ejsperimental station 
for Medicinal Plants at Kolozsvdr) in Kdztelek, Year 23, No. 74, pp. 2553-2555. Bti- 
dap£?t, September 24, 1913. 

Of late 3"ears, pharmaceutical literature has been pajdng increasing 
attention to the question of culture and preparation of medicinal plants. 
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TABI.E I. 


Hungarian Trade in Dried Medicinal Plants, 19 11. 


Country 

Imports 

to Hungary 

cwt. 

Exports from Hungary 

cwt, £ s 

Austria... 

5 197 

17 956 

28 512-10 

Bosnia-Herzegovina. 

417 

26 

40-12 

Trieste.i 

18 

— 

— 

Germany. 

951 

18 379 

38 379- 5 

Switzerland. 

— 

218 

434-15 

Italy. 

126 

2 474 

3 352- 

France. 

43 

690 

I 370-17 

Belgium. 

4 

30 

56- 5 

Netherlands. 

53 

190 

360- 0 

Great Britain . 

57 

I 290 

2 046-18 

Denmark. 

— 

M 

30- 8 

Russia. 

146 i 

199 

378-15 

Roumania .. 

— 

77 

195- 0 

Servia.. 

2 

53 

105-15 

Turkey-in-Enrope. 

4 

53 

135- 0 

India. 

6 

— 

— 

Hong-Kong. 

2 

— 

— 

China. 

® i 

— 

— 

Bgypt ..... . 


22 

55- 0 

Tunis. 

6 

— 

— 

United States.. 

45 

4 302 

10 930- 0 


Apart from old data pitblislied spasmodically and now out of date, Tschir- 
CHET may be considered the initiator of the rational cultivation of medici¬ 
nal plants in Europe. His work (i) and that of Thomas {2) are looked upon in 


{z) Ueber den Anbau der Arzneigewachse in OeutsdUand. - Arckiv. der Pham^t tSgo, 
S28, 663, Arzneipflanzen. - ReaUEnzykhpOdie der Phartn,, 2, Aufl., etc. 

{2) Arh&iten des pharmazeuHschen Insiituies der VmvmUeU Berlin, 
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TlABLM II. 




Plants and 
dried parts 
of plants 
used 

in medicine 

Other plants 
and dried 
parts of 
plants; 
Saponaxia 
roots 

Aniseed 

and 

coriander 

Caraway 
j seed 

Pyrethrum 

powder 

1 

Juniper 

benies 



cwt. 

cwt. 

cwt. 

cwt. 

cwt. 

cwt. 

1 

Imports 

1 

j 1911 . . 

[ 1912 . . 

7085 

6451 

7 122 

5 609 

431 

8366 

1470 

i 

31252 

Exports ■ 

^ 1911 . • 

46 098 

1254 

1450 

457 

277 

4 757 

1 1912.. 

39 874 

862 

— 

— 

— 

— 


Germany as the basis of the study on the subject. Next to Germany, Hun¬ 
gary, under the direction of Dr. Pater (i). Director of the Agrictiltural Aca¬ 
demy of KolozsvAr, takes the second place in relation to the study of this 
subject. Next come ]\Iitlacher in Austria (Korneuburg), Senft (2) in 
Bohemia and Dr. Vrgoc in Croatia, following Hungary's example. 

In Germany, the Universit}^ of Berlin has set apart an experimental 
field for this work at St^litz-Dahlem. In France the Ministry of Agricul¬ 
ture pays particular attention to the cultivation of medicinal plants and 
publishes the results of experiments, which are carried out on a modern 
scientific basis. In Sweden, the experimental garden at Landskroina receh^es 
state assistance. In America the matter is under the control of the Bureau 
of Plant Industr}^ with a special section of the Department of Agriculture 
at Washington to deal with Drug Plantations. The Universit}^ of Min¬ 
nesota has an experimental field of considerable area under the control 
of the Pharmaceutical Institute. Following the examj)le of the Experi¬ 
mental Station for j\ledicinal Plants in Hungary, stations at Korneu¬ 
burg and Prague in Austria have .already" been started. All these Sta¬ 
tions, furnished with chemical, therapeutic and pharmacological labora¬ 
tories, are intended for research with a view to determining on the one 
hand a rational cultivation of medicinal plants, and on the other the 
working-out of special chemical experiments. 

The author outlines the conditions of the cultivation and preparation 
of medicinal plants in Hungary and furnishes statistics on the commercial 
movement in dry medicinal plants in 1911 (see Table I, p. 1873). 

As may be seen from the statistics given, medicinal plants exported 
from Hungary find markets chiefly in Germany, France and America, coun- 


(1) KiserletUgyi Korzleminyekf 

(2) MitieHungm des Komitees zur staatUchen F^derung der KuUuf von Atzneipftamen 
in Oesterteich, 
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tries whose great pharmaceutical factories demand considerable importa¬ 
tion. 

Completing these figures by the commercial value of plants and parts 
of plants not enumerated above, we obtain the gross amount of Hungary’s 
exports and imports, as shown in Table II. 

The exportation of medicinal plants from Hungary is increasing and the 
quality of the products is also improving. The cultivation of these plants 
in Hungary on a sound basis and their preparation on a larger scale, when 
the confidence of other countries has been gained, will consolidate this 
industry and the industrial branches connected with it. 

1346 - The Present State of Japanese Horticulture. — CommumcatM by Hiroshi 

Hara, Professor of Horticulture in the Facultv of Agriculture^ Imperial University of 

Tokyo, Japan. 

The development of horticulture in Japan dates from the introduction 
of Western civilisation. Since 1875 more especially, fruit trees, vegetables, 
flowers and ornamental trees have been imported from Europe and America. 
Similar importations have been received from China. These species and 
their varieties have been improved and their cultivation extended. 

Houses in European or in Euro-Japanese style have increased in num¬ 
ber. while in the arrangement of trees, etc., in the new gardens it has been 
found necessary to depart from the traditional arrangement of the Japanese 
country garden. 

For the devdopment of horticulture the Government has established 
a Horticultural Section of the Agricultural Station, which is under the con¬ 
trol of the Minister of Agriculture and Commerce, and every provincial 
agricultural station includes a study of this subject. Besides this, the two 
Imperial Universities, controlled by the Minister of Public Instruction, 
possess Faculties of Agriculture which include courses in horticulture. 

The area devoted to the culture of fruit trees has extended consider¬ 
ably in the last ten years, and the }deld of horticultural products has in¬ 
creased remarkably to meet the growing demand. The amount of produce 
exported to foreign countries is not yet very great. Its total value rose in 1910 
to the sum of 4 673 699 yen (one yen = 25 approx.). The principal exportvS are 
tangerines and oranges (746 i8*] yen), apples (439 518 yen), onions (471609 
yen), potatoes (417 345 yen), lily bulbs (737 888 yen), other plants and bulbs 
(248 306 yen), presenT-ed fruits and vegetables {310 328 yen). 

The fruit trees and culinary plants most generally cultivated are; 

Fruit trees: pear, apple, peach, pltim, cheny, Japanese apricot {Prmus Mime), per¬ 
simmon {Diospyros Kaki), fig, chestnut, vine, tangerine, orange. 

Vegetables: Radish, turnip, carrot, burdods {Lappa edulis), sweet potato, pota¬ 
toes, welsh onion {AUium fistidosum), onion, cabbage {Brassica sp., B. cUnensis, etc.), 
Cryptoenia canademis var, japonka, AraJia cordata, egg-plant, cucumber, gourd, water¬ 
melon, peas, beans, strawberry, etc. 
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Fruit is generally consumed in a fresh state; cooked fruit is not much 
appreciated. Certain fruits, such as the persimmon, are eaten either fresh or 
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dried. The small demand for presen/^ed fruits is probably due to the fact 
that they do not go well with a rice diet. 

The trees are cultivated on the following systems : 

1) - 4 s Imhes: Apple, pear, pltim, cherry, Japanese aprcot, persimmon, fig, chestnut, 
tangerine, orange, etc. 

2) In fois: Peach, plum, Japanese apricot, persimmon, etc. 

3) Umbrella-shaped: Vine, pear, etc. 

4) -45 espaliers: Vine, etc. 

Violent winds are frequent in Japan all through the summer and 
cause damage to fruit trees. The umbrella-shaped system is the best for 
resisting these winds, though inconvenient for treating insect and fungoid 
diseases. It is, hoi^ever, on the whole the most suitable for the climate 
and is generally adopted for certain fruit trees, being most conducive to 
fruitfulness. For many years fruits have been cultivated under glass, 
especially vines, peaches, melons, etc. The forced culture of vegetables 
increases from year to year, as also the cultivation of flowers under glass. 

Great attention is now being paid to the preparation of dry vegetables 
and to the preservation and packing of fruit. 

The climate of Korea is much drier and sunnier than that of Japan: 
fruit trees flourish better and produce a better quality of apples, plums, 
cherries, grapes, etc. The cultivated surface and the produce are increasing 
annually. 

1347 - European Fruit Trees in Central Madagascar. — FAucHifeRE, a. in journal 

AgrkuUwe tropicede, Year 13, No. 147, pp. 257-260. Paris, September 30, 1913. 

The central region of Madagascar has a very agreeable climate and when 
cleared of marshes will be quite suitable for settlement. Consequently 
attempts have been made to acclimatise European fruit. Unfortunatdy 
this process becomes complicated by the fact that the trees commence to 
ripen their fruit tov ards the end of the winter season during warm 
damp weather. 

The trees vary somewhat in their degree of adaptation. Peaches and 
apricots fruit abundantly, but plums have not yet given satisfactory results. 
The apple is almost as successful as the peach, but the pear and cherry 
are difficult to acclimatise. Figs are very uncertain in their results, whilst 
the raspberry is extensively cultivated. Good varieties of oranges and tan¬ 
gerines are yet very rare. Vines flourish in this climate and one variety, 
the Malagasy vine ("vigne malgache”) is almost immune to attacks of 
mildew and meets with considerable favour. The quince is well adapted to the 
climate and the chestnut grows vigorously, but its fruits are destroyed by 
insects. The persimmon produces large fruits in great abundance. 

The station at Nanisana is largely responsible for the introduction of 
fruit trees, and possesses extensive nurseries where large quantities of 
grafted specimens are produced each year. 

Fruit culture is no longer only of local interest, as the gardeners of 
the centre have begun to send supplies to all the markets in the island. 
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13(8 - The Composition of Irrigated and Non-irrigated Apples. — Joitss, j. s. 

and CoLVER, C. W., in The Journal of Agricultural Scunce, Vol. V, Part 4, pp. 424-42S. 
Cambridge, October 1913. 

The writers give the results of analyses of 116 varieties of apples grown 
with irrigation and of 168 varieties grown without irrigation; the percentage 
of water, total solids, sugars, acids and crude protein was estimated. The 
differences between the apples from irrigated and non-irrigated trees are 
small and variable, and where the desiccated apple is the article of commerce, 
the writers consider that there can be no basis for market discrimination 
between the fruit from irrigated and non-irrigated trees. 

1349 - Three Forest Species of the Annamitie Range. — ddbard, m. and 
Eberharpt, Ph. in UAgronomic coloniale, Year i, Nos. 2 and 3, pp. 38-41 and 76-81, 
plates 3. Paris, August and September, 1913. 

The writers describe three forest species well distributed throughout 
this range and of considerable economic importance, but not previoudy 
recorded, 

l. WrighUa anmmensis Eber. et Dub. This is a small tree very 
common in Annam and Tonking, scarcely exceeding 7 to 8 metres in height, 
with a trunk of maximum diameter of 15 cm. (6 in.) It is found in deep 
valleys in cool shady situations. It produces a very resistant wood used 
in making wooden dogs. In structure it resembles boxwood. Considering 
the ease with which it can be cut and worked, it should be suitable for 
wood canring. 

II. Symplocos muUiflofa Eber. et Dub. This tree has C3’'lindrical 
branches covered with a reddish bark. The inflorescences are arranged 
terminally in simple dusters of 40 to 60 cm. in length with separate flowers. 
The wood is used in Annam as building material. 

m. Symplocos Dung Eber. et Dub. This tree also has cylindrical 
branches, at first greenish yellow in colour, later devdoping a light 
brown covering of bark. The inflorescences are axillary, consisting of 
simple few-flowered spikes 6 cm. in length. The wood is used for making 
plough-shares and harrows. 
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11:350 - A New Species of CroiaJaria Dangerous to Cattle in German East 

Africa — baker, E. O. iu NotizUaH des KSnigL botaniscken Gartens md Museum 
zu Dahlem hei StegUtz [Berliri), some der hotanischer ZentralsteUe fUr die dewtschen Ko* 
lonUn, Vol. VI, No. 52, p. 66. Berlin, September 8, 1913, 

The writer describes a poisonous spedes of Crotalaria as C. Zmmemmml 

n. sp.; it is from German East Africa. 
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ANATOMY AND PHySIOIX)Gy OF HVB STOCK 


ANATOMY AND 
PHYSIOLOGy 


135X * Investigations on the Rate of Resorption of Proteins and their Decom¬ 
position Products in the Small Intestine. — Messerli, Hermann in BiochenUsche 
ZeUschrift, Vol. 54, Paris 5 and 6, pp. 446-47?. Berlin, Septembei 2, 1913. 

The results of experiments carried out on an eight months old fox-ter¬ 
rier by means of a Thim Vella fistula are summarized by the writer 
as follows: 

1. The resorbent power of the mucous membrane of the small intestine 
diminishes with time and with the course of the experiment. The decrease 
is caused by a disturbed function of the membrane and can go so far that 
no more protein is taken up. 

2. Of the true proteins that were tested it was proved that the serum of 
blood was the one best absorbed, gliadin followed next, then casein and 
lastly haemoglobin. Casein, contrary to what was observed in Friendlander's 
experiments, was resorbed as quickly as other proteins when the activity of 
the membrane was normal. The quantity of nitrogen resorbed in 10 min¬ 
utes averaged 20 milligrams for serum, 16 mgm. for gliadin, 12 mgm, for 
casein and 8 mgm. for haemoglobin. The rate of resorption of the genuine 
proteins does not seem to depend upon their degree of concentration. 

3. The average quantity of nitrogen resorbed in 10 minutes was 27mgm. 
for peptone, 27 mgm. for ereptone, and 22 mgm. for hydrolised casein. 
It is therefore probable that in the intestine not all the protein synthesizes 
into indifierent blood albumen, but that a considerable quantity of nutri¬ 
tive nitrogen is resorbed as more complex substances, such as albumoses 
and peptone. 

4. Whilst during a first series of experiments it was found that with foods 
poor in nitrogen and those rich in the same element, the rate of resorption 
of the proteins and protein decomposition products introduced into the fistula 
did not differ much, a second series of experiments showed a low^er degree 
of resorption for the former kinds of food than for the latter. The lower 
resorption in the case of a nitrogen-free food is probably due to a disturb¬ 
ance of the physiological function of the intestinal cells caused by the lack 
of nitrogen. 

5. When all the proteins and even the completely separated decomposi¬ 
tion products were no longer resorbed by the mucous membrane of the in¬ 
testine, it was found that the resorption of grape sugar did not differ from 
that normally observed. It follows that the splitting up of protein does 
not lead to a power of resorption like that of grape sugar. 

1352 - Cyanogenesis under Digestive Conditions. — auld, s. j. m. iu m journal 
of Agriculiurcd SdeMe, Vol. V, Part 4, pp. 409-417. Cambridge, October 1913. 

Following on his previous work (i) the writer carried out a number of 
experiments showing the inhibiting power of cellulose on cyanogenesis from 
linseed cake by incubating 25 gms. of the cake with various fodders which 

(i) Auld, S, J. M. The formation of prussic acid from linseed cake and other feeding 
stuifs: Journal of the SoufhrEastern Agricultural College^ Vol, 20 (ipia), p, 289; and Journal 
of the Board of Agricultwc, Vol. 19 {1913), p. 416; Id. The hydrolysis of amygdalin by 
emulsin: Journal of the Chemical Society, Vol 93 (1908), p. i2$i. 
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had been dried and reduced to powder, and also with their aqueous extracts. 
The action of the extracts was always small and occasionally negative 
(cyanogenesis was reduced to 90 per cent, of the controls, average of 8 
trials) while that of the ground plant was considerable and invariably 
positive (cyanogenesis was reduced to 71 per cent, of the controls, average of 
9 trials) ; in the case of Helianti, which is a coarse, bulky fodder, not only 
aqueous extracts were tried, but also ether and alcohol extracts, and in no 
case was their inhibiting faculty as great as that of the extracted residue. 
Moreover cellulose was prepared both from filter paper and from cottonwool 
and proved equally effective, the action being due to the adsorption of the 
cyanogenetic en25mie by the cellulose. This part of the work is being 
further developed along other lines. 

The effect of acids and alkalis on cyanogenesis was also estimated by 
incubating 20 gms. of the cake in acid or alkaline solutions of various strengths 
and for different lengths of time. hydrochloric acid reduced cyanoge¬ 
nesis to 9.7 per cent, of its maximum effect, and even hydrochloric 
acid produced a slackening in the rate of evolution. The alkali appeared 
rather less effective than the acid as an inhibitor, but alkali reduced cya¬ 
nogenesis to 27.5 per cent, of its maximum effect and the writer estimated 
that alkali (which represents the strength of saliva) would prove com¬ 
pletely inhibitive. It is to this alkalinity of the saliva that he attributes the 
innocuous effects of feeding linseed cake to ruminants, as the food would 
not be within reach of the inhibiting acid of the true stomach for some hours 
after feeding. 

To trace the extent and orientation of cyanogenesis in the animal body, 
three Hampshire-down tegs were fed witli linseed cake before being slaugh¬ 
tered, and after they were killed the stomachs were removed and the con¬ 
tents washed into large flasks and analysed for hydrocyanic acid. The re¬ 
sults were as diown in the table (p. 1880). 

In each case the paxmch contents were alkaline to litmus and the tv o 
intermediate stomach compartments either neutral or faintly alkaline; in 
every case, also, by far the greater part of the meal was still in the rumen. 
The table shows that a certain amount of prussic acid generation will usu¬ 
ally take place from cyanogenetic feeding-stuffs when eaten by animals; 
also that the greater part of this formation will take place in the paunch in 
the case of ruminants, and in the fundus portion of the stomach in other 
animals. The chief limiting factor would appear to be the alkalinity of 
the masticated food, assisted secondarily by the cellulose present in the 
ration, and by many of the other food components. 

With regard to the conditions of possible poisoning by cyanogenetic 
feeding-stuffs, the writer remarks that though the nature and alkalimty of 
the saliva is known to vary considerably, it is doubtful whether the alkali 
concentration will ever f^ sufficiently low to allow prussic acid to be 
formed in large enough quantity to produce toxic s3?mptoms; he is more 
inclined to attribute cases of poisoning to the use of feeding-stuffs which 
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Hydrocyanic acid formed, gms. 


Percentage 

of 

« available » 
HCN actual¬ 
ly formed 

Sheep 

Rumen 

Reticulum 

Omasum 

Abomasum 

Total 

No. I. Given i lb. oi cnisbed 
linseed cake 2 hours before 
killing. 

0.03056 

0.00388 

0.00142 

0.00077 

0.03663 

20.1 

No. 2. Given i lb. of crushed 
linseed cake and a few 
handfuls of hay 2 hours 
before killing. 

0.02357 

0.00311 

0.00160 

0.00065 

0.02893 

15-9 

No. 3. Given i lb. of crushed 
linseed cake % an hour 
before killing.1 

i 

0.00906 

traces 

— 

• 

! 

i 

0.00906 

4-9 


contain free adds or which may undergo add fermentation in the animal 
body, such as fresh grass, ensilage, etc., together with the cyanogenetic 
material. Such acid substances are likely to neutralize the salivary alka¬ 
linity and suspend its inhibiting powers. I/inseed cake fed with acid foods, 
or imperfectly made linseed gruel or immature sor^um, would thus 
become dangerous. 

Poisoning from Java beans (Phaseolus Imatus) seems to form rather 
a special case and the circumstances generally are so much against prussic 
add formation in the animal body that it appears possible that another 
and unsuspected poison may be present in the seeds of the varieties of 
Phaseolus Imatus, 

The small amount of prussic acid formed when cyanogenetic feeding- 
stuffs are used may be actually benefidal to the animals, acting as a hormone 
and stimulating the physiological functions in the digestive tract, and may 
be the cause of the undisputed superiority of linseed cake for fattening 
cattle. The point is being further investigated by the writer, 

r 353 - A Contribution Towards an Analysis of the Problem of Inbreeding* - 

PEA.RL, R. in The AweHcm Naiuralisti Vol. XI,VII, No, 562, pp, 577-614. I/ancaster, 
Pa ., October 1913. 

The writer presents a method for expressing numerically the degree 
of inbreeding which exists in a particular case by measuring the proportion 
which the actual number of the ancestors bears to the maTimum number 
possible in that case. The unit of comparison is called the Coefficient of 
Inbreeding, and is written Z; then if 

— possible number of different individuals in the ^4.i generation 
and 4.1 == actual » » » » » 


Pn^x 
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Z rises from o to loo with the degree of inbreeding, and if the value 
of Z for successive generations in the ancestral series be plotted to the 
generation numbers as a base, the curve obtained is termed the Curve of 
Inbreeding. 

Working with this formula the writer calculated values for Z in three 
h3^othetical cases: 

1) continued brother x sister mating ; 

2) continued parent x offspring mating ; 

3) continued first cousin mating. 



Ancestral 

generaUotis 

included 


2) 

3 ) 


— 

— 



Zq . • 

1 ^ 

0 

0 

C 

Zj. 


50 

25 

0 

. 

.... ® . . . 

75 

50 

25 

Z3 .... 


87-5 

68.7 

37-5 

Z«. 

* . . . 

93-7 

81,2 

43-7 

z, . . 

«... 

96.9 

89.0 

46.9 

z, . . . . 

’ . , . 

98.4 

93-7 

48.4 

Zj. 

«... 

99-4 

9 < 5.5 

49.4 

Z,. 

«... 

99-6 

98.0 

49-6 

Z,. 

... . 

99.8 

98*9 

49.8 


The above table shows that whereas in the first case the values for Z 
rise abruptly for the first few generations and then only relatively little 
change is made by a continuance of this kind of mating, in the second case 
the rise is less abrupt, but by the time the tenth generation is reached, the 
values are practically equal to those for the brother x sister mating. In the 
third case the maximum value for Z never rises beyond 50. 

The writer illustrates his method by reference to two actual pedigrees* 

1354 ~ Preliminary Note on Some Experiments with a Polymorphie Phasmid. — 

FavBa, J, C, F. in Journal of Geneticst Vol. Ill, No. 2, pp. 107-111 Cambridge, 

September 1913. 

Among a large brood of stick insects (Clitumnus sp.) reared from the 
egg by Mr. E. E* Green, Government Entomologist in Ceylon, it was noticed 
that, though the males were aU similar, two distinct types of females were 
present, viz. horned green and hornless yellow, while the males were all 
hornless and chocolate brown. A female of each t3rpe was isolated from 
the brood and, as the males and females had been left together after reach¬ 
ing maturity, it was assumed that both these females had paired. The 
descendants were as shown in the table (p. 1882). 

It is evident that the characters of the presence and absence of Jhoms ars 
Mendelian, as also are those of colouration, and with respect to both it is 
noteworthy that no intermediates occurred, so that every individual could 
he assigned directly to one of the four classes. The connection between the 
possession of horns and the green colour, suggested by the original brood, 
evidently does not exist and the two pairs of characters are probably quite 
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Females 

Brood 


j/areniagc 



Males 

Green ' 

Yellow 

Number 

j Female 

Male 


Hom¬ 

ed 

Horn¬ 

less 

Hom¬ 

ed 

Horn- 

les« 

I 

Homed green 



X 

Unknown . . 

13 

1 

8 

3 

10 

8 

2 

Hornless yello^^ 



X 

» . • 

4 

— 

— 

— 

2 

3 

Hornless green 

of brood 

I 

X 

of brood I . . 

48 

— 

38 


42 

5 * 

Homed green 



X 

* . . 

30 

3 

8 

8 

II 

6 

Homed green 

» 



Parthenogenelic 

— 

12 

ro 

— 


7 

Hornless yellow 

n 


X of brood I. . . 

Died young. 

Some females with horns. 

8 

Hornless yellow 

)} 


X 

» . . 

lo 

— ' 

— i 

I 

7 

9 

Homed yell(iW' 

» 


X 

» • . 

46 

4 

6 

18 

23 

10 

Homed yeUow 

1 


X 

» . . 

24 

4 

2 

17 

I 

II 

Hornless ydlow of brood 2 

X 

ot brood 2 • . 

47 

— 

12 

— 

43 


* Brood 4 died young. 


independent of each other. Finally, and most important, is the definite 
evidence in brood No. 6 of the segr^ation of Mendelian factors in partheno- 
genetic reproduction. There appear to be no previous records of this 
phenomenon and consequently confirmation is desirable ; at the same time 
the absence of males and the fact that the segregating character is structural 
seem to be strongly in favour of the correctness of the resiiit. 

Assuming that three pairs of Mendelian characters are involved, viti* 
presence and absence of horns, yellow and green colouration, and inaleness 
and femaleness, the results of each brood are discussed separately. On the 
whole the experimental numbers do not agree well with those expected on 
the above hypothesis, but it should be noted that there was a verj^high mor- 
taility during the early stages of the insects’ life, which account for 
some of the discrepancies- 

^355 - The Inheritanee of Coat Colour in Horses. — Anderson, w. s. in Tu Amer 
flcan KafufcUist, Vol. XlyVII, Ko. 562, pp. 615-624. I^ancaster, Pa,, October 1913. 

Using the tables of Sturtevant, Hurst, Wilson and Harper on the 
inheritance of coat colour in horses, as well as his own relating to the Ame¬ 
rican Saddle Horse, the writer tabulates anew 13 377 matings involving 
the colour of 37 131 horses. 

Chestnut dways behaves as a pure recessive, while grey and roan are 
dominants. The writer examines carefully the chestnut matings with black, 
brown and ba5^ as well as the matings of the three latter colours with one 
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another. There are many difSiculties in the way of a simple explanation of 
the results, chief of which are the metliods of registration, which make the 
line of demarcation between the three colours very uncertain and may 
account for the discrepancies in the tables. The writer suggests the 
following series of factors . 

Chestnut recessive to all 

Black dominant to chestnut but recessive to brown 
Brown » » chestnut and blade but recessive to bay 

Bay » » brown » » • gray 

Gray and roan dominant to bay. 


1356 - Live Stock Breeding in Prussia during the Last Twenty-five Tears (i) — 

Hoesch and IIittcher in Verhmdlun%en des Kdmqkchm Pieusstschen Landes-Oekono- 
mie-Kollegiumt pp. S3-117 and 227-241, Beihn, 1913. 

The total number of cattle existing in Prussia in the year 1883 was 
8737641, or 15.4 head per 100 acres of area and 312 per 1000 inhabit¬ 
ants. In the year 1911 the total number amounted to ii 682 234, or 20.5 
per 100 acres and 287 per 1000 inhabitants. Between 1883 and 1911 young 
cattle under the age of two years (including calves) increased by 64 per 
cent., cattle above two years of age by 19.5 per cent, and cows hy 25.5 
per cent. 

The number of pigs increased in the same period from 5 819136 to 
17 244 855, or from 9.5 to 20,07 per 100 acres and from 210 to 423 per 
1000 inhabitants. 

In 1883 the number of sheep was 14752 328, but in 1911 it was only 
4 372 489, or 533 per 1000 inhabitants in 1883 and 107 in 1911. 

The goats were 1679 686 in 1883 and 2 235 529 in 1907, or 62 and 58 
per 1000 inhabitants respectively. 

The amount of meat produced for Prussia from Prussian live stock 
was 66 lbs. per inhabitant in 1883 and 109.5 lbs. in 191T. In the latter year 
pork constitutedyo.blbs., or 64,5 per cent., beef and veal 34.5 lbs., or 31.5 per 
cent, mutton 2.5 lbs., or 2.24 per cent, horseflesh 1.3 lbs., or 1.2 percent., 
and goats' flesh 0.6 lbs., or 0.5 per cent. 

The production of meat by Prussian livcistock has considerably in¬ 
creased since 1883, but the increase in the number of head of cattle has not 
kept pace with the increased population. Only the number of pigs in¬ 
creased more rapidly than the population, hut the increased production 
of pork has been accompanied by a diminution of mutton. The writers 
attribute the greater productiveness of Jthe live stock to the Jincreased 
average weight of the animals and to their precocity. According to 
Esseen the carcase-weight per head of the cattle slaughtered in Gertnany 
rose by 27 per cent, from 1880 to 11905, that of pigs by 5.3 per cent., 
that of sheep by 17.7 per cent. In 1892 the number of adult cattle 
slaughtered was 13.8 per cent, of the whole number of the adult 
stock, while in 1907 it was 19.8 per cent. In 1892, 27.8 per cent. 
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(i) For horses, see No. 389, B. April 1913. 
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of the cattle under two years of age were slaughtered, and in 1907 
33.5 per cent. Of the increased precocity in pigs, evidence is afforded by the 
fact that while in 1892 77 per cent, of the pigs slaughtered were under one 
year of age, in 1907 there were 86 per cent, below that age. The number 
of pigs slaughtered every year in Prussia averages 104 per cent, of the 
number existing at any one time. 

The development of Prussian animal husbandry during the last quarter 
of a century is dearly shown by statistics on the trade in live stock with the 
other States of the Empire. While in 1886 Prussia exported 34 498 head 
of cattle more than she imported, the difference between exports and imports 
in 1911 rose to 152 196 head ; the capacity of exportation has thus increased 
in 25 years by 117 698 head, or 341 per cent. In pigs, in 1886 the excess 
of those imported from the other States of the Empire over those export- 
ted was 47189, while in 1911 there was an excess of exportation of 2 049 948 
head; the capacity of exportation for pigs thus rose by 2 097 137 head. The 
exportation of pigs into the other States of the Empire was, in 1911, thirty- 
seven times greater than the importation of pigs into the Empire. The 
excess of exportation of cattle in the federated States was, in 1911, by 
30 458 head lower than the imports into German}^ The yearly greater 
production of all kinds of meat in Prussia as compared with that of 1883 is 
in round numbers 1170 000 tons, or 141.6 per cent. 

Tike the production of meat, the production of milk has increased in 
Prussia during the last 25 years, though to a less degree. The value of the 
milk produced in Prussia in 1911 amounted to upwards of £ 87 000 000. 
The number of milch-cows has increased from 5 133 226 in 1883 6 441 443 

in 1911, and the income from milch-stock has reached that derived from bread 
cereals. For the whole Empire, the value of milk and milk products was cal¬ 
culated in 1912 to be somewhere about £ 130 000 000. Besides this home 
production, the imports of milk, butter and cheese amounted in 1911 to 
about £ 9 400 000. The imports of milk and milk products into the Ger¬ 
man Empire exceeds by about £ 8 430 000 the exports of the same products 
and is £ 50 000 more than the imports of meat and live stock. ‘ ", 

The progress achieved in Prussia during the last 25 years in live stock 
breeding is shown also by the build of the animals, as can be seen at 
the shows of the Deutsche Tandwirtschafts-GeseUschaft" (German Agri¬ 
cultural Society). Many breeds of cattle have become fixed in this time, 
their shapes have improved and their strains become uniform. Great pro¬ 
gress has especially been made in pig breeding by the creation of new 
breeds, such as the Improved German (^'DeutscheEdelschwein "), the 
Improved Country pig Vereddte Tandschwein '*) and the Hanoverian 
Black-spotted pig. The progress in goat breeding is such thot it has become 
independent of foreign countries. 

In the last quarter of a century breeding associations have been 
founded and herdbooks started. The success which has attended these 
departures may be judged from the following table: 
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Year 

Number of Breeders* Associations 

Number 

of performance 
testing 
associations 

I Number 

1 of cooperative 
associations 
for the ^e, etc., 
of live stoOk 

cattle 

1 

piga 

sheeps 

goats 

1888 

*4 

_ 

4 

_ 

- - 

_ 

1913 

523 

139 

6 

573 

c 500 

c. 200 

Increase 

509 

139 

2 

573 

c. 500 

C. 200 


Of all the breeders’ associations in 1912, 434 were under the control 
of the'' Deutsche Landwirtschafts- Gesdlschaft ”, The Chambers of Agri¬ 
culture worked in harmony with the special associations for the progress 
of cattle breeding, a great portion of the State subventions passing through 
their hands. In the year 1903 the sums paid by all the Prussian Chambers 
of Agriculture for the promotion of sto^ breeding amounted to £ 95 658, 
and in 1910 to £ 155 644, The State subvention amounted in 1888 to 
£ 13 700 for all branches of stock breeding with the exception of horses, 
and in 1913, including the additions from the ‘'East and West funds (i), 
to £ 86 000 in round numbers. 

For the supervision of breeding work and for advising breeders there 
are at present in Prussia 73 Inspectors of breeding and (without considering 
clerks and the like) some 200 other agricultural ojB&cials who occasionally 
assist in the work. In thd year 1888 no Inspectors or agricultural ofiScials 
had yet been appointed. 

The breeders and oflicials are educated in nine agricultural colleges, 
in 18 agricultural middle schools and 229 lower schools. There are, besides, 
associations like the “ Deutsche Tandwirtschafts- Gesellschaft ”, the “ Deut¬ 
sche Gesellschaft fiir Ziichtungs-kunde ” (German I/ive Stock Association) 
and the “ Konigliche Preussische Tandes- Oekonomie-Kollegium ” (Royal 
Prussian Committee on Agricultural Economy) which offer abundant oppor¬ 
tunities for instruction by holding lectures and publishing technical works 
and leaflets. 

Lastly the writers discuss the measures to be adopted for the further 
progress of stock breeding in Prussia; in agreement with the “ Landes-Oko- 
nomie Kollegium ” they lay down the following lines: 

I. Statistiscal information for practical breeders on the present situa¬ 
tion and duties of stock breeding from the point of view of private and public 
economy and a dear demonstration of the causes of success or insuccess 
in stock keeping. 

(i) Tlxese are two permaacnt funds for the improvement of the agricnltiare of the 
country and from which stock brec< 3 ing also is assisted. (Ed,), 
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2. Promotion of colonisation in all places where the present distribution 
of property opposes the extension of stock breeding. 

3. The most careful observation of the diminution of live stock which 
is taking place in many localities, for technical reasons, in connection with 
the cultivation of sugar beets both on large and on small farms, and further¬ 
ing of all endeavours in favour of improved breeding, and of the spread 
of performance test associations. 

4. Closer union between the Chambers of Agriculture and small farmers. 

5. Inducing the local live stock insurance associations to assist the 
smallest owners of stock, especially pig-keepers. 

6. Promoting a cheaper and a more hygienic way of keeping stock, 
especially among small farmers, by means of permanent pastures. 

1357 - Feeding Experiments with Dried Beer Yeast for Horses. — cmdeh, oxto 

VON in Zeitschrift fUr das LandwirtschaftUche Versuchswesen in Oestemich, Year 16, 

Part 9, pp, 879-889. Vienna, September 1913. 

The experiment was conducted on two horses with the object of ascer¬ 
taining if yeast can replace oats in the rations, or not. The horses, weighing 
about 880 lbs. each, were given during the experiment, which was divided 
into three periods of seven days each, the following daily rations divided 
into three feeds. 




Period i. 

Period 2 . 

Periods. 

Fodder 


Horse 

Horse 

Horse 

H(»se 

Horse 



I 

II ^ 

I 

n 

It 

Hay. 

. . lbs. 

6.6 

6.6 

6,6 

6.6 

6.6 

Chaft. 

. . » 

2.6 

2.6 

2.6 

2.6 

2.6 

Oats. 

. . » 

1 6.6 

' 3‘3 

S-3 

6.6 

•— 

Yeast. 

. . » 

— 

0.66 

0.66 

— 

i'3 

Potato-meal . . 

. . » 


1-3 

1*3 

— 

2.6 


Feeding potato-meal with yeast instead of the half or full ration of oats 
was carried out simply with the object of replacing the carbohydrates want¬ 
ing in the yeast. As the digestible protein content of the meal is low, 
it might be expected that the utilization of the fodder given with it would 
be rather diminished than increased. Before the commencement of the 
experiment, and between one period and the other, a prdiminary feeding 
period of four days was introduced. During the experiment the animals 
did not work; they were, however, taken out every day and exercised at 
a foot pace. 
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In order to determine the degree of utilization of the fodder this was 
always carefully weighed and examined before being given to the horses, 
whose droppings were also examined daily. 

From the results given in tables, it appears that by replacing half of 
the rations of oats by yeast, all the nutritious elements, with the exception 
of fat, were better utilized than with the full rations of oats. The substi¬ 
tution of the whole ration of oats by yeast has the consequence that be¬ 
sides fat, crude fibre also was less utilized. 

The effect of yeast was better when half the oat ration was substitu¬ 
ted than when the whole was replaced. In both cases, however, the utili¬ 
zation quotient stood higher than with the full ration of oats. As to how 
far yeast is superior to oats for putting on flesh could not be determined, 
owing to the shortness of the time covered by the experiment. Feeding 
on yeast caused no change in the droppings. The writer concludes from 
the experiment that in practice it is possible to replace with success at 
least a part of the oats by yeast. 

1358 - Mule Breeding in Poitou (i), Prance, — Fouchlu<d, p. aad houmeau, a 

in La Vie A^ricole ef Rurale^ Year 2, No. 33, pp. 188-195. Paris, July 19, 1913. 

Mares. — The mares used in Poitou for the breeding of mules are of 
northern origin and their ancestors were probably imported about three 
hundred years ago from Holland and Flanders. They are powerfully built 
heavy animals that have a strong resemblance to mules and are therefore 
considered specially adapted for the breeding of the latter. Their withers 
height averages 15 % to 16 ^ hands ; the head is long and thin, the li] )S 
overhanging and the ears pointed and long. The neck and chest are flat, 
the legs powerful but coarse and very hairy. The colour of the coat 
is various. 

For the improvement of the breed, about the year i860 Flemish stal¬ 
lions were introduced, later Percheron and Boulogne stallions and Breton 
mares. For the last thirty years a Studbook Association has existed. The 
improved breed is composed of animals with more powerful necks and 
chests than those of the unimproved strains. The best mares are mostly 
found in the moor districts of La Vendee and of the Department of Deux 
Sevres. 

The mares are served between Febmary and June; tbe foals are usually 
weaned at the age of six months. For the production of mules, fillies b^n 
to be used at the age of two years. Fillies of this age, at the chief market, 
Chaille-les-Marais, fetch from £24 to £36. Colts somewhat over two years 
make £32 to £48 and upwards. 

Jacks. — The jacks used for the production of mules are commonly 
called baudets They have powerful heads, long and large ears, small 
eyes and deeply built bodies, with round cruppers, and coarse legs with 
small hoofs. The colour should be dark; light coats and black muzzles are 


{Ed.). 


(i) See No, 7ri, B. June 1913. 
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avoided. For breeding purposes, jacks with long and curly hair are pre¬ 
ferred, as their offspring are credited with putting on flesh better than others. 

The jack is always kept in the stable, and fed on hay straw and some 
oats. During the service season the rations are increased and some wheaten 
or rye bread is added to them. The breeding of “ baudets is limited exclu¬ 
sively to private studs in the district of Mellein Poitou. The asses are mated 
in August and September, immediately after the dose of the service season 
for mares. After weaning, which takes place at the age of nine months, the 
foals are kept in' stables. They begin to breed at the age of 2 54 years. 

The sales of jacks are held at the owners' stables. At the age of nine 
or ten months the animals are worth £40 to £100, at the age of 2^ years 
£80 to £160, and at 4 years they are paid £200 to £240. First-dass animals 
have not infrequently fetched £320 to £400. The trade in she-asses is 
insignificant; they are sold at between £16 and £60. 

Mules. -- The mule of Poitou is especially suited for heavy work. Its 
neck is broad and muscular, its back is straight, the chest broad and deep, 
the loins broad, the croup round, the legs very powerful with broad joints 
and small cylindrical hoofs. It stands 14 34 ^5 hands high. Its hair 

is short, rough and generally dark coloured. If the muzzle, the inside of 
the edge of the ear and the insides of the thighs and fore legs are silver- 
white, then the black coloiu: of the coat is called '' boyard " : if these spots 
fail, the coat is described as "'bouchard”. 

The young mule accompanies its dam in the pasture until it is weaned, 
usually at the age of seven or eight months. After this it is fed in the stable 
and when it is two years old it is broken in. Preparatory to being sold abroad 
at the age of three or four years, the animals are kept in dark stables and 
fed with good hay, barley, oats and maize. They are sold onl3’’ at the farms. 
Recently weaned foals are mostly sold to the Danphinc, Provence, Charente 
and the northern part of Vienne. The prices range from £24 to £40. 
Fattened foals from Poitou at prices of from £36 to £76 are imported by 
Spain, the promnee of Tanguedoc, Algeria, Belgium, Germany and Italy. 
A certain number of mules are exhibited every year in Paris at the general 
live stock show. For the improvement of the breeding of mules, the most 
important step would be better support on the part ot the State. 

1359 - Comparative Trial of Ostfriesland and Simmental Cows in Hnngaiy* 

tJjHEi.Yi, E. in OestemichischeMoikerei'ZeiiitngfYcaiT 20, No, 14, pp. 215-217; No. 15, 

pp, 231-233. Vienna, July and August I913, 

A test was made throughout the year 1912 at the Agricultural College 
at Magyardvdr to determine whether the Ostfriedand or the Simmentd 
was the more suitable milch-cow for Hungary. The Ostfrieslands were 
22 four-year-olds, some black and red,o thers whole red; they were imported 
from their native country; all but one calved normally. The Sinamentals 
were 33 six-year-olds bred on the farm; twelve of them aborted. All the 
cows were recently calved when the trial began, and they averaged 340 
days in milk. The chief results are shown in the accompanying table. 
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Bleed 

Average 

Fat content 

Production 
per 100 food 
units (*) 

Performance of best cow 

milk yield 

max. 

min. 

av. 

milk 

butter 

food units 
consumed 

milk 

produced 


lbs. 

% 

% 1 

% 

lbs. 

lbs. 


lbs. 

Ostfriesland. 

8 096 

3.51 

2.51 

3.02 

*36.5 

7.83 

3746 

11*73 

Siimneiital. 

7590 

4.26 

3-0 

3-6 

235 

9,46 

3 77 t 

13438 


(*) The food unit adopted was i kg. (2.2 lbs.) of concentrated food, consisting of a mixture of bran* 
oilcake and groats. 


The writer notes that the yield of the Simmentals was very likely 
reduced owing to the number which aborted; but he believes the Ostfries- 
land to be a more economical milk-producer in Hungary, and that it should 
be adopted on farms which have a plentiful supply of fodder and aim at 
quantity of milk. 

X 360 - Comparative Fattening Experiments on Marsh and Moor Pastures in 

Germany. — "Tackb, in Jahfbuch Uber Neuere Etfahmngen auf dem Gebiete der Wei- 
dewiftschaft md des FuUerbaues, Year i, pp. I 7 “ 33 . Hanover, 1913. 

Experiments have been begun on the fattening of bullocks on a moor 
pasture and a marsh pasture. 

1361 - The Zigaya Sheep. — Rodiczky, von in Zeitschnft fur Schafzucht, Part 10, 
pp. 228-233. Hanover, October 1913- 

The zigaya sheep, known also under the names of Czigdj, Czigdrka, Czik 
and Berk^, is the predominant breed for the production of wool in the south¬ 
east of Europe, especially in the Balkan countries ; besides being bred for 
its wool it is also kept for its milk and flesh. The wool of the thorough¬ 
bred animals is a pure white, but most of the Zigaya wool in commerce is 
mixed and generally gray or streaked with black. The best Zigaya wool 
is suitable for cloths. Some decades ago Zigaya wool was exported in 
large quantities to Western Europe. 

In the Ballcans the Zigaya sheep form the flocks of the wandering shep¬ 
herds, who pay no attention to the breeding of their animals. There 
are very few pure breeds and a uniform type is rarely to be met with in the 
flocks. For the improvement of the breed, Merinos, Hampshires, Friesian 
Milk sheep and even Charmoise Mutton sheep have been introduced, but to 
a limited extent. The use of Friesian rams led to an increase of the milk 
3ddd and an improvement in the quality of the wool, while the Hamp¬ 
shire blood caused a better conformation of the body and greater 
prolificness, but a deterioration of the fleece. The Merino rams bet¬ 
tered the quality of the wool, Zigaya sheep are often mated with 
Zackd sheep, which are raised in their neighbourhood, and from which, 
notwithstanding the data found to the contrary in the literature on 
the subject, they are easily distinguished. Recently the efforts of 
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breeders in several localities have been turned to a rigorous selection and 
to the elimination of the Zackel blood. The State in Hungary assists these 
endeavours by breeding good rams in the stud farms at Fogaras and Kolozs- 
torda, and in the agricultural schools at Algyogy, Szent Imre, Rima and Szom- 
bat and selling them to sheep breeders. At Fogaras the constant elimi¬ 
nation of spotted lambs has already succeeded in producing a perfectly 
white fleece and destroying the last traces of Zackel blood. At Kolozstorda 
and in other localities, suitable selection for a short time has resulted in 
increasing the height at the withers, the girth and the live weight of the breed 

The pure-bred Zigaya sheep is well built and its size is intermediate 
between the large Zackd sheep and the common wool sheep. At Fogaras 
the live weight of an improved two-year-old ram averages 94 ^ l^bs., of 
ewes in milk 77 to 86 lbs. Old rams may reach 132 to 143 lbs., and old ewes 
97 to no lbs. The Zigaya sheep have a small clean head with a tapering 
muzzle. The horns, when present, are ringed and curved in a spiral; if they 
are not spirally curved, as in the Banata Zigaya, it may be inferred that 
Zackel blood has been introduced- The rams are almost always homed 
and the ewes hornless. The face and legs are mostly covered with short 
stiff black hairs. "White legs show, according to the writer, the presence 
of Merino blood Often individuals with coffee-brown and rusty legs or black 
and brown spots on the face occur; the latter seem specially suited for the 
production of milk and the black-headed animals for meat. The latter 
are highly esteemed in the meat markets of Vienna and Constantinople. 

The milk production, as in the Zackel breed, is about 26 to 44 quarts 
per annum, averaging 31. It is richer in fat than the Zackel milk, and 
this shows also in the increase of size of the suckling lambs. At 
Kolozsmonostor, after standing 48 hours, Zigaya milk gave from 19 
to 29 per cent, of cream, while Zackd milk 3ddded only 15 to 23 per cent. 
The lactation period varies according to the conditions of the pastures, 
and lasts, according to observations made at Algydgy and Fogaras, 125 
to 135 days. At Algyogy the daily yidd of milk was found to be 0.253 quart 
(= 0.086 lb. of cheese) per head, and at Fogaras 0.295 quart (=: 0.130 lb. 
of cheese). 

Lastly the writer states that the Stogosch and Burzan sheep, existing 
together with the Zigaya sheep and mostly considered as a separate breed, 
are only a cross between Zigaya and Ztirkan sheep. 

1362 - Digestibility Experiments with Sheep. Para Rubber Seed Cake.— avld ^ 

S. J. M. in Tka Journal of Agricultural Science, Vol. V, Part 4,pp. 429-433. Cambiidge, 

October 1Q13. 

The writer imdertook a feeding trial with three Kent sheep to deter¬ 
mine the digestibility of a cake made from Para rubber seeds, which are 
at present available in considerable quantities and likdy to become more 
so in the future. The cake was Hght brown and very friable, and when 
tested for prussic acid failed to give any- reaction, though the seeds them¬ 
selves 3'ielded 0.048 per cent. Its composition was as follows : 
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percent. 


Moisture. 9.27 

Crude protein. 29.84 

Crude fibre. 3.15 

Ether extract. 20.11 

Nitrogen-free extractive matter.33‘08 

Ash*. 4.55 

(♦Containing sand. 0.23) 


The sheep received 450 gms. of cake per day in addition to a basal ra¬ 
tion of 900 gms. of chaffed hay and 450 gms. of linseed cake ; they ate their 
food readily. The experiment was (Hvided into four periods ; 

1) . 7 days of basal ration without collecting faeces. 

2) . 8 » » • faeces being collected. 

3) . 8 » » » -j- Para cake without collecting faeces. 

4) . 8 » » » » » faeces being collected. 

The coefficients of digestibility for Para cake were as follows. 


SHEEP 

1 

Ether extract 

Crude fibre 

Crude protein 

Nitrc^en-free 

extract 

I. 

97*4 

100 * 

97-5 

1 

96.7 

2 . 

97,1 

100 ♦ 

91.2 

92.7 

3 . 

97-3 

100 * 

84.0 

96.7 

Average . . . 

97-2 

100 

90.x 

95-3 

1 


♦ Containing sand. 


The experiments gave results which are fairly concordant. In each 
case the crude fibre of the Para rubber seed cake shows a digestibility coeffi¬ 
cient actually greater than 100 per cent. The reason for this is not very 
obvious. Possibly the Para cake offered a better medium for bacterial 
growth, or it may itself contain a cellulose-splitting enzyme. The excess 
was not, however, very large, and there seems little doubt that practically 
the whole of the small amount of fibre of the rubber cake was digested. 

The figures obtained diow the Para cake to be one of the most digest¬ 
ible concentrated foods available. This is no doubt partly due to the small 
amount of crude fibre present. This and the absence of mucilage, as in 
linseed cake, means a lack of binding material and probably accounts 
for the extreme friability of the product. 
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1363 - Investigations into the Causes of Furunculosis (i). — Fehlmann, w.F.in 

CentfdlblAU fUr Baktmologie^ Parasitenkmde md InfektionshrankMtei^, Vol. 70, Part 7, 

pp. 384-407. Jena, September 13, 1913. 

The writer conducted his experiments, which lasted almost two years, 
at the Institute for Pathology at the University of Graz. It appears that 
Baderium salmonioida is nothing else than a motionless strain (with im¬ 
movable flagella) of bacteria which are normally mobile. The movable 
and the stationary types are distinguished from each other by the termmal 
flagdla, which in the former are wound like spirilli and in the latter are 
straight. On applying fish agar with 2.7 per cent, of normal soda solution, 
the movable type can be transformed into the motionless one. The mov¬ 
able type loses its mobility in the body of a salmonid and causes furuncles 
like the stationary one. Both forms cause a brown colouring to appear on 
the nutritive me^um, much more rapidly on fish agar than on common, 
slightly alkaline agar. 

In growth and form the mobile type resembles very dosely Bade- 
nim fluorescens. The writer considers it probable that the several ''spedes ” 
producing furundes bdong to one and the same group of bacteria, which 
descends from strains of Bacterium fimmeens liquefaoiens and non 4 iqu,e- 
faciens. Bact salmonicida can therefore, thanks to its great variability, 
appear sometimes as a harmless denizen of the water or a saprophyte, 
at other times as a more or less virulent cause of disease. Unfavourable 
conditions of life predispose the fish to infection and render the bacterium 
more virulent, while favourable conditions have the opposite action. The 
writer bdieves infection to be caused rather by a wound in the musdes 
than through the intestines. The paper contains an exhaustive account 
of the experiments made. 

FARM ENGINEERING. 

1364 - Motor Plough Competition at Galanta in Hungary. — i^indner, e in 

Deuische LandmirtschajthcJie Pmse^ Year 40, No. 76, p. 906. Berlin, September 20,1913. 

— Thallmayer, V. in Wiener LandmirtschaftUcJie Zdtunq, Year 63, No. 84, p. 951. 

Vienna, October 18, 1913. •— MASumYln Maschinen-Zeikm^, Yearn, No. 19, pp. 223- 

232. Berlin, October i, 1913. 

This motor plough competition was organized by the local agricultural 
assodation (*' Landes Agrihulturverein ’*) under the patronage of the Hun¬ 
garian Ministry of Agriculture. The technical and practical agricultural test 
began in the second half of the month of July of lids year and should have 
ended with the pubHc trial on August 9 and 10. Owing, however, to the 
great number of machines, some were not tried till after August 10. On the 
whole 26 ploughs were tried. 

The Committee published on August 9 and 10 the results of the tests 
of the machines that had been tried; these results are collected in the ac¬ 
companying table (pp. 1894-5). 


uiCRICULTUiSAL 

MACaiNERy 

AND 

nfPLEfilENtS 


(Ed.), 


(i) See No. 1275, B. Nov. 1913* 
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The data given in the table as to time and consumption of fuel, etc., 
are those obtained from an area 5 hectares (12.35 acres) in extent ploughed 
to a depth of 8 ^ inches. The weather from the beginning of the trials 
until August 10, ^most without exception, was favourable and did not cause 
any appreciable difference in the working of the machines. On August 10 
the machines that had not yet been tested were : the 100 H. P. Case trac¬ 
tor, 25 H.P. Harvester, 40 H.P. Twin City, 85 H.P. Big four (six cylinders), 
60 H.P. Hart Paar, 60 H.P. Gripp, 60 H. P. Koszegi and a double-engine 
Schlick-Nicholson outfit. 

The results of the trials will be published by the Committee in the 
form of a book in the Hungarian, EngHsh and German languages; applica¬ 
tions for the book are to be made to the above-mentioned association. 


7 
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Name 

System 

! H.P. 

Time 

hTs. min. 

Fuel 

Specific 

gmvity 

Case. 

Steam tractor 

So 

6 

3 

Coal 


Case. 

Benzine tractor 

40 

10 

14 

Benzine 

720 

Caterpillar. 

)> 

60 

5 

54 


760 

Harvester. 

)) 

30 to 60 

9 

31 

» 

720 

Titan (Hung.). 

)) 

90 

8 

17 

» 

760 

Lanz. 

Benzine rotary digger 

60 

10 

53 

)) 

720 

Twin City. 

Benzine tractor 

25 to 45 

8 

21 

» 

720 

Fairbanks. 


25 

II 

9 

)> 

720 

Big four (4 cylinders) . 

» 

4 to 85 

6 

54 

» 

720 

Avery. 


31 

14 

15 

» 

720 

Wiss ......... 

Motor plough 

80 

9 

35 

» 

720 

Fiirst StoUberg. 

Benzine tractor 

50 

II 

22 

» 

720 

Me Laren. 

Steam tractor 

100 

6 

13 

Coal 

— 

Me Laren .... 


50 

8 

3 

» 

— 

Henna .. 


90 

8 

17 

» 

— 

F. Homnidk.1 

Motor plough 

90 

6 

41 

Benzine 

720 

Stock. 

i 

50 

9 

47 

» 

720 

Stock with reversing tao- 
tion. 

» 

50 

8 

48 

» 

720 

Akra. 

j) 

80 

6 

46 

Benzol 

880 

Akra. 

) 

80 

6 

46 

Benzine 

760 


13^5 - The Motor Plough Competition at Parma^ Italy. — VAnficoUura Mo- 

dmia. Year XIY, No. 20, p. 237 - Milan, October 16-31, 1913. 

The intematioiial competition of machines for working the soil organ¬ 
ized by the Italian Tonring Club under the patronage of the Ministry of 
Agriculture, Industry and Commerce, and held in Parma during the months 
of July and August of this year, has awakened much iuterest among the 
best known machine builders of the world. About thirty power ploughs 
of the most different systems were exhibited. Prizes were awarded to the 
benzine and petroleum motor ploughs of the following firms: Pavesi, 
Tolotti and Co., of Milan; the Stock Motor Plough Ltd., of Berlin; the Com- 
pagnie Internationale des Machines Agricoles de France, of Chicago and Paris; 
Emerson Brantingham Implement Co., of Rockford; Alberto Baroncelli, 
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a 

Cost ol cart 

Total cost 

Nature 

% 1 

Oil 

Grease 

Water 

iM a *0 

jc.M a 

for 



of 





e 0 ^ 

implements. 

per 

acre 

1 0 





coals 




tS 




Ml 

0 

and water 

in Hungary 

soil 


lbs. 

lbs 

lbs. 






lbs. 















S 

d 


2 232 

14*3 

86 

15140 

2 

10 i 0 d 

3 

XI 

IlLa^r 

253 

19.8 

0 4 

68 

2 

— 

4 

8 ' 7 . 


201 

32.1 

2 4 

158 

2 

— 

2 

10 V2 


400 

19 4 

0 9 

I 136 

2 


7 

oV. 

’ 

477 

48.4 

0 2 

23 

2 

— 

5 

7 


353 

66 

2 2 

43 

I 


5 

9 % 


316 

466 

0.4 

33 

2 

- 

6 

iVa 

5 

371 

1 

51 

2 2 

I 226 

2 

2 9 6 d 

6 

5 % 


407 

361 

I 4 

76 

2 

-- 

7 

2 V 4 


305 

34 1 

0.7 

422 

I 

— 

5 

8y4 

» 

216 

40-3 


200 

I 

— 

4 

4 ¥ 4 . 


392 

2.9 


— 

2 1 

— 

6 

5% 

Heavy 

1374 

13-0 

■1 

12 837 

2 

10 s od 

2 

9% 


1330 

18.7 


8347 

2 

to s od 

3 

0 

» 

I 840 

62 

12.8 

10560 

2 

10 s orf 

3 

7 


239 

19 8 

2.9 

5 <J 

2 

— 

4 

4 y 2 


227 

47 5 

1.1 

6 

I 

— 

4 

syz 

Ji 

233 

28.6 

0.7 

20 

1 

— 

4 

4 

» 

258 

5*5 

0.4 

34 

I 

- 

3 

4% 

» 

258 

55 

0.4 

34 

I 


2 

8*/, 

> 


of Ravenna; '' Otav of Grumcllo; Giovanni Montini, of Orvieto. Besides 
these, the steam traction ploughs of the following firms were also awarded 
prizes: John and Henry Mac I^aren, of I^eeds; Charles Burrell and Son, 
of Thetford; Marshall Sons & Co. Wd., of Gainsborough; Clayton and 
Shuttleworth, of Lincoln; Avery Company, of Peoria, and lastly the 
ploughing outfits on the cable system of Francesco Casali e Figli, of 
Suzzara, and Violati Tescaii, of Ariano. 

In connection with this competition there was also an international 
and national competition of combustion motors for agricultural purposes, 
in which a classification of the machines exhibited was made by awards 
of prizes in money and of medals. 
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1366 - Competition Beetroot Lifting Machines in France (i).— saooter, h. in 

Journal Agriculture Prahque, Yesj: 77 , Vol. II, Ko. 40, pp. 439-442. October 2, 1913. 

The trials took place on September 23 and 24,1913, on a 20-acre field 
in the neighbourhood of Saint-Quentin (Aisne). The ground was slightly 
inclined, and in a very favourable condition of moisture. Seven makers 
(5 French and 2 Belgian) showed about 30 machines. . 

The first class prizes were awarded to : 

1. An outfit on the D^emout system which lifts, tops and cleans 
three rows of beets at a time. 

2. Guichard's one-row machine, which lifts and tops the beets and lays 
them in small heaps. 

3. Laloux and Bridoux' lifter; also a one-row machine which lifts and 
tops the beets but does not collect them. 

4. Another Guichard machine, a three-row one. 

The writer gives a detailed description with figures of the Begremont 
outfit, consisting of two machines (beet topper and beet lifter) which work 
in succession. In the Guichard system the beets are topped, pulled out of 
the ground and laid in heaps by only one machine. 

1367 - Veimont-Quellennec Rotary Digging Machines. — de cokd6, f. in BmZ- 

lehn de la Socidte dEncouragement pour VIndustrie Naiionale, Year 112, Vol. 120, 

No. 2, pp. 369-371. Paris, August-September-October 1913. 

The writer gives a detailed description of the machine shown in the 
accompanying illustration and of its working. 



Vermont-Quelleimec Rotary Digger, 


(i) See No. 970, B, Aug. 1913. 


{Ed.l 
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The motor is of 40 H. P. It can travel at four different speeds, namely 
3 3^, 2 I % ^ miles per hour. Its weight is 5.4 tons. According 

to the data furnished by the Commission of the“x\utoiiiobile Club of France 
it gave the following results at the trials conducted at Bourges : 

jpirst day Second day 

67 in 67 in. 

5.22 » 6 38 • 

15.35 » *— 

1.88 acres 0.72 acre 

2 h, 46 min. — 

7.20 gals. — 

2616 cub. ft. — 


Breadth of land tilled. 

Average depth of work. 

Speed per second. 

Area tilled. 

Time required per aae. 

Consumption of fuel per acre. 

Voliune of earth loosened for one gallon of fuel. 


This machine is built also in another size which is driven by a 60 H.P. 
motor and tills a strip 71 inches wide. 

1368 - Hand Drill with Revolving Tube. (German imperial Patent 264570). — 
Maschinen-Zeifungt Year ii, No. 21, pp. 256*257. Berlin, November i, I913. 

This portable drill is of simple construction; it is easy to work and it 
effects a considerable saving of seed. 

It consists in the main of a seed hopper, provided with a belt for the 
convenience of carrying and whose funnel-shaped outlet issues into a hori¬ 
zontal zigzag-shaped revolving pipe, which ends in an immovable chamber 



leading to an elastic'^tube. The further extremity of|this tube is fitted with 
a nozzle attached to a rod, by means of which the nozzle may be directed 
where required. 

The zigzag pipe is made to revolve by means of a hand crank and 
toothed gear, and according to the speed at which it is turned, more or 
less seed is sent into the dastic tube. 

Fig. I. shows a side view. Fig. 2 the plan and Fig. 3 the vertical section 
of the hand drill. 
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1369 - Apparatus for Lifting Straw for Thatching Stacks. — Deutsche LaudMtrf- 

bchartliche P}essey Year 40, No 7 h P 882. Berlin, September 13, 1913 

With the apparatus shown in the acompanying figure, the work of 
lifting straw for thatching is much facthtated. 

The working of the apparatus is very simple: when the pressed straw 
has been taken up by the chain (d), a man pulls the chain (c) and thus raises 
the straw to the top of the stack, where a man receives it, frees it from the 
chains and spreads it on the stack. On releasing the chain {c), the lever arm 
sinks again by its own weight to its former position. 



1370 - Trial of a Barley Drying Plant. — hofpmann, f. m Wochenschnft far Brmteret\ 
Year 30, No. 36, pp, 4.84-488 Berlin, September 6, 1913 
The dryer shown in the accompan3dng figures consists essentially 
of a hopper, the bottom of which is formed by two frames inclined at an 
angle of 40^^ to the horizontal. Where they meet they form an adjustable 
slit which gives admission to an endless screw situated below it. 

The cereal is conveyed on both sides through sliding openings. 
On both sides there are three rows of sHdes. When the lowest slides 
are opened, the frames get’charged with'grain to a depth of 16 inches. When 

(Ed) 


(1) See No. 1074 5 ,Sept. 1913 
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this layer is heated to 104^^ F. (40^ C.) the next row of slides above it is opened 
and a layer of moister grain 8 inches deep is formed over the first and already 



Fig, I. — Plan. 


drier layer. When this also reaches 104^^, the third row is opened and another 
layer of barley 8 inches deep is admitted. After about an hour this also 



has reached the desired temperature; the barley is cooled, let out bdow and 
conveyed by the endless screw to an elevator. The driving power is supplied 
by an electromotor. 
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The trial of the apparatus took place on May 20 and 21,1913 ; the report 
contains a detailed account of the test; the results yielded on analysing 
the dried and undried barley are given in a table. The general verdict was : 

1. The dryer is of simple construction, the cost of installation is not 
high and interruptions in its working are hardly to be feared. 

2. The performance of the dryer is, considering its small size, fairly 
good. 

3. The cost of drying is not high, notwithstanding that the ventilator 
shows an extremely high consumption of power. 

4. The cost for removing one pound of water is in reality rather low. 

5. The power of germinating has not been impaired, for the deviations 
observed before and ifter drying are within the limits of error. 

1371 - Alfalfa-curing Device for Rainy Countries. — wixg, Joseph e. in The 

Breeder's Gazette, Vol. 64, No. 13* p. 560. Chicago, September 24, 1013* 

The annexed illustrations represent a device for drying aHalfa during 
rainy weather, which is at present used in Mississippi. It consists of simple 
home-made trucks of cheap construction resting on a pair of low iron 
wheels, thus differing advantageously from similar devices in its easy trans¬ 
portability. Fig. I shows the truck, which has a short leg in front that doubles 
under when it is moved forward. What would make about 500 pounds 
of cured hay is placed on each truck, and covered with a canvas covet 
under which the hay is as though it were under a little tent, not touching 
the ground. The loader trucks are left in the field until the hay is quite dry 
and ready for baling. These trucks are used also for other purposes: to 
gather cotton or corn or any other crop. The trucks can be attached 
to each other and a team of mules readily draws fifteen empty trucks. 
Fig. 2 shows the trucks in a cotton field; fig. 3 loading up in a field; fig. 4 
a train of empties. 

1372 - Potato Drying Plant. — Voss, H. in Zeitun% f^r Spiritus mid Starke Industrie, 

Year 14. No 10, pp. 220-222. Munich. October i, 1913* 

After discussion of the conditions favourable to this industry*, so 
useful to agriculture, with special considerations on the recent progress 
in cylinder drying apparatus, the writer gives some economic calculations 
on potato drying installations of different sizes and capacities, according 
to which the total working expenses for a one-drum Tatosin'' desic¬ 
cator (r) (cost of installation and machines, interest and amortization, 
running expenses and working expenses proper) for installations workirg 
120 days of 22 hours each per year, are as follows : 


£ 5 

Treating 3 000 metric tons of potatoes. 869 10 

» 5 000 » » 1195 5 

» 9 000 » > .179^ 

12 500 » » » 2274 17 


Consequently the cost of drying one Bnglidi ton of potatoes is respec- 
t ve]3r: 5s 4s lo^/^rf, 4s oVa 4 3s 


(i) See No. 1074, B, Sept. 1913. 
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1373 - A New Instrument for Tapping ( 

Vol. XIvIX, No I, p 0 New Yolk, Oclobci 

The wounds caused by the tapping 
methods at present in vogue heal 
slowly and unsatisfactorily. Instead 
of removing a strip of bark, it is 
more advantageous only to raise it 
and allow the latex to flow. The part 
raised is replaced and the wound heals 
very quickly. 

The secretaries of the Abispo plan¬ 
tation have invented an instrument 
(see fig.) which gives excellent results. 

It is possible to adjust the knife so 
that it penetrates the bark without 
damagii]g the cambium. 

X 374 ~ Test of a Westphalia ” Milk Separator capable of working 330 Gallons 

per Hour. — WiKTHm OesUnetchsche Molkcm^ZeUuntf, Year XX, No. 20, pp 317-^19. 

Vienna, October 15, 1913 

The writer begins by giving a desciiption of the machine shown in 
section in the figure on the next page, and then reviews the experiments 
made with it and their results. 

The machine was set up in the cooperative dairy at Gross Grtiuau, 
where during the eight months between December i, 1912 and August i, 
1913, it treated daily from 660 to 770 gallons of milk. 

On the test days samples of the whole milk, skimmed milk and cream 
were taken every 30 minutes and examined for fat content by Gerber's 
method. The examination for fat content of the skimmed milk was also 
carried out according to Gottlieb-Rose's analytical process. These determi¬ 
nations were made in the laboratory of the Geruaan Agiicultural Academy 
at Tetschen-Iyiebwerd in Bohemia. 

The most important data and figures are collected in tables. At a 
temperature of 95^ F. (35*^ C.) mth a cream containing 15 per cent, of fat and 
working at the rate of 330 gallons per hour, the skimmed milk contained 
only 0.05 per cent, of fat; at a higher temperature this was reduced to o.oi 
per cent. The increase in fat-content of the skimmed milk on separating 
at a lower temperature or with a lower percentage of fat in the cream 
was only 0.004 to o.oi per cent. 

These tests show that the machine works very well, and that even under 
difSicult conditions the separation is very perfect. As no hitch in the working 
occurred during the eight months, and as the machine is of simple con¬ 
struction and easy to clean, it may be recommended, and is likely to 
last wdl. 
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1375 - Aeieage under Crops and Grass in England and Wales in the Tear 1918. 

— Bomd of AinctiUliie and Fishcnts, Mmoiandum. A^muUuial Retwns of fn^lcmd 
atid WaleSf 1913, 2 pp Ipndoii, Octobei 20, 1913 

The total acreage under crops and grass in England and Wales in 1913 
was 27 129 382 acres, that is 45 308 acres less than in the preceding year. 
The arable land, the extent of which was 21 058 233 acres, diminished by 
277 043 acies, whilst the area of permanent grass and pastures increased 
by 231735 acres and amounts now to 16071149 acres The area under 
wheat was 161776 acres less than m 1912, oats also occupied an area 
smaller by 97 779 acres. On the other hand the acreage devoted to 
barley has increased by 102 328 acres. Most other fidd crops show a 
diminished acreage, with the exception of lucerne and sugar beets which 
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score slight increases. Potatoes occupy 20 868 acres less than in 1912 and 
mangolds 66o8t less, while the acreage of bare fallow rose from 273725 
to 387 832 acres. The extent of land under clover and grass in rotation 
diminished b\’ 27 181 acres, but the acreage of these crops destined for 
conversion into hay increased by 145 572 acres. 

1370 ~ Technical and Economic Investigations on the Rearrangement of 

properties in Bavaria. — Weiss, a. in LandmtrhchaftUches Jahbuch fUr Bayern, 

Year 3, No. 0, pp. 381-18'^. Munich. IQ13. 

The writer has attempted, by means of an enquir3’' in the course of 
which he heard 125 farmers and people interested in agriculture who had 
taken part in the rearrangement of properties, to ascertain to what extent 
the rearrangement of properties made in conforniity with the Bavarian 
law of May 29, r886, on the subject, had answered to the technical require¬ 
ments of agriculture, and what induence it had had tipoti fanning in 
the rearranged districts. 

In order to control the results obtained from the enquiry, he started fur¬ 
ther observations on the economical development of rearranged and not 
rearranged communes of the administrative district of Jsleu-Ulm, all of 
which are in about the same conditions as to their natural factors of 
production, which are those of normal Bavarian agriculture. 

He begins by a short review of the history and of the expenses (average 
30S per acre) of the rearrangement of properties in Bavaria, and proceeds to 
a discussion of the material collected from the enquiry and by his personal 
obsen^’ation, giving the data in tables annexed to the paper, and arriving 
at the following conclusions : 

In the whole territory investigated the average number of fields 
possessed by each person affected by the work was 9.9 before the rearrange¬ 
ment, and 4.6 after; the total number of fields is thus diminished by 
53.5 per i'ent. The average extent of the fields was 0.84 acre before the 
rearrangement and 1,84 acre after it. 

The fact that the extent of productive area of the majority of the 
farms ranges from 12 to 50 acres diminishes somewhat the possible degree 
of rounding up. However, within the limits of the same kind of soil and 
of farming, and without prejudice to the greatest possible consideration for 
the economic position of the farmer in question, every effort must be made, 
on principle, towards complete rounding up. In general the question of the 
future economic possibilities gives the measure for the degree of rounding 
up to be attained. 

A long period intervening between the notice of the operation and the 
delivery of the new fields is very disadvantageous for the individuals con¬ 
cerned and for the whole community, and is therefore to be avoided as much 
as possible. The rearrangement by stages and field by field is also to be 
condemned, since it often causes the chief advantages,such as the termination 
of the whole network of ditches and roads and complete rounding up, to 
be lost. 

The want of rearrangement is not felt in all the territories comprised 
in the enquiry ; nevertheless this idea has taken such deep root in some 
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districts, especially in Swabia, that a solution of this problem should be 
generally facilitated by means of an alteration in the law. 

To the question whether the agricultural and technical ^orks should 
be carried out before or aftei the valuation of the territor}' to be rearranged, 
the answer is that the simultaneous drawing up of th'^ plans lor the netvvork 
of drains and roads almost always renders a freer and moie complete solu¬ 
tion of the whole work of agricultural improvements possible, by adapting 
the road and drainage works to a systematic rearrangement of the land. 

The writer then turns to the economic aspect of the question and treats 
first of the use of agricultural machines as influenced by the rearrangement. 
Be shows that an increased, and especially a more profitable, use of machines 
(chiefly mowers and drills) is made in rearranged districts as compared with 
unarranged ones. In several localities, though, no increase of the number 
of machines has been obser\"ed, because the saving of time caused by the 
rounding up of the farms, especially in the medium-sized ones, has kept back 
the purchase of machines. It is questionable whether the rearrangement uill 
have an influence on the formation of cooperative associations for the 
purchase of machines ; while it is possible that the practice of employing 
contractors possessing machines to mow and to perform some other farm 
work may extend. 

One very favourable effect of the rearrangement upon the tilling of 
the soil is due to the timely draining of the surface water, the better shape 
of the fields and the suitable construction of the roads. The manuring also, 
and the further care of the crops, were, according to the opinion of 96 per 
cent, of the persons interested, considerably assisted and especially the more 
outl3dng or formerly almost inaccessible localities were benefited by the 
roads, being as if brought nearer, and by the complete manuring thus ren¬ 
dered possible they had become more productive. 

As for the influence of the rearrangement upon the utilization of the 
soil, it is certain that rearrangement in Bavaria has favoured the transition 
to a better system of farming, but it cannot be said that it has led everj-wliere 
to moie productive farming, for the jearrangement of whole communes has 
not been general; further, the abolition of the old delimitations of the three 
fields in the improved three-year rotation has not been carried out every¬ 
where. 

In every 15 out of 100 communes a better rotation was introduced; 
the cases in which individual farmers adopted a better rotation after the 
rearrangement are much more numerous. Only a very far-reacliing round¬ 
ing up, without consideration of the three-field system, can — economic con¬ 
ditions permitting — render more general the adoption of better farming 
(with rotation of crops or withoiit it). 

The question whether fruit growing has reall}^ been stimulated by the 
rearrangements is answered in the affirmative by 44 per cent, of the 
observers. The plots allotted in the neighbourhood of the farmers’ houses 
or of the villages were in 44 per cent, of the cases planted with fruit trees, 
while fruit growing in the openfidd has been only slightly extended (17 per 
cent, of the observations). 
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As for the effect of rearrangement upon gross production, it appears 
that the gross produce has risen on an average about 14 per cent. The spe¬ 
cial investigation on the han^ests in the district of Neu-TJlm has shown that 
in the rearranged communes during the last 25 years the gross yields have 
had an average increase of 35 per cent., while those that were not rearran¬ 
ged had an increase of only 17.5 per cent. It must be noted that this result 
was obtained in the rearranged communes notmthstanding a more moder¬ 
ate use of artificials on an inferior soil. 

The rearrangement was not able to cause any marked infiuence on the 
increase of numbers of productive live stock, but contributed to 
render stock breeding steadier, owing to the surer supply of fodder in 
general and that from the arable land in particular. 

As a further result of the rearrangement it is to be mentioned that the 
cost of production of crops became less, in consequence of the relative 
saving of 9 per cent, of human and animal labour and of 6 per cent, 
of the wear and tear of machines and implements. The increase of inten¬ 
sity in farming did not of course allow of any absolute sardng of human 
and animal labour becoming noticeable. 

The increase in the value of land due to the rearrangement amounts 
to 17.7 per cent., and the increase of rents to 29 per cent. A calculation made 
in the district of Neu-Ulm by comparing the rents paid in the rearranged and 
in the other communes, showed that the profits in the former amounted to 
25 per cent, of the capital invested. 

Tastly, the writer points out the social effects of rearrangement in its 
bearing upon the conditions of credit, on litigation about land or water 
questions, on the greater attachment to the land, on the reawakening of 
public spirit, etc. 

1377 - The Distribution of the Land, and Agricultural Progress. — r>E moni- 

CAVLT DE ViLL.\RDEAU,PrERUK iti Anmlcs ilc la Science A'lronomique, Vear 30, No 3, 

pp, 265-282. Pyrifc,^ >Sfpteinbcr 1913. 

Practical agriculture has not achieved anything like the success that the 
considerable progress in applied sciences would lead people to expect. The 
writer shows that not even the industrialization of agriculture, which can¬ 
not be completely carried out on account of the special conditions of agri¬ 
cultural labour and capital, can show this success. Only a new division 
of the soil better adapted to the needs of farming can render new and im¬ 
portant progress possible. According to the special object of the farm, 
and to the soil and labour conditions, the extent of the farms should be 
increased or diminished. The writer then shows how this could be done 
(by renting and subrenting, by cooperative farming) and how by these means 
many difiictdt problems, as for instance, that of labour and of capital, 
could be more easily solved, and further how other difficulties therewith 
connected could be overcome without leading to a far-reaching change of 
existing conditions. 
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1378- Cosi of Work in Farming. — giagxoni, c x. nA tunomtii, \ ^ at no iu, 

pp. 273-3b6. Buenos Aires, August 1913. 

This paper treats of the effect of the dh'ision of labour on the cost of 
labour, the cost of the day's work of men, di aught animals and machines for 
certains agricultural operations, the cost of work performed by men, ani¬ 
mals and machines together or the '' complex da3’^'s work ” (jornal com- 
puesto), comparative cost of a given work performed by men, animals or 
machines. 

1379 ” Farming on the Share System in the Bourbonnais, France. — viLLArri: 

DES Prugnes, R. I^e contrat de uietayagt. — La tie a^iiicole ctruralc^ Year 2, No 43, 

pp. ^28-130. Pt-TIS, Septeribt_r 27, iqi3‘ 

The conditions of the share system agreement which settles the rights 
and duties of landowners and their farmers in the old French province of 
Bourbon are the following ’ 

The landowner gives the land, dwelling house and farm buildings, the 
capital for the purchase of certain articles required on the farm, a portion 
(from a third to one-half) of the live stock ; he gives the farmer, free of 
(iarge, all the straw and the hay from natural meadows and one-half 
of the hay from leys, he bears the whole expense of new buildings and land 
improvements, as well as of the upkeep of buildings, and one-half the monies 
spent on market dues, castration, weighing and shoeing of the live slock; 
he pays all the the taxes, the hire of the threshing machines and one- 
half of the necessary fuel. Further, he lets the farmer keep all the wood 
obtained from the trimming of hedges and the pruning of trees. 

The farmer on his part gives all the labour required for w’orking the 
farm ; he supplies the machines and implements, he performs all the com¬ 
pulsory work imposed on the farm by the commune and does the calling of 
materials required for repairs to the buildings on the farm. On entering 
the faxm the farmer pays the landowner one-half the total value of the 
live stock existing on the farm after deduction of the share mentioned pre- 
viousl3’'; he pays, besides, a 3"earl3’' sum called farm tax (impot colo- 
nique) which amounts usually to is '^d to 2s per acre, and which varies 
according to the quality of the land, the state of the buildings and the 
share of the live stock borne by the landowner. 

The produce of the farm is halved betw-een landowner and farmer, with 
the foUowung limitations: all the produce of a garden, which is always placed 
at the disposal of the farmer, belongs to him; as wdl as all the barley crop 
and all the potatoes minus 30 or 40 bushels. All the service fees, the tips 
usual in the country on the sale of live stock, the proceeds of poultry 
keeping (ducks, geese and turkeys excepted) as well as from the sale of 
milk and milk products belong to the farmer. "^^Tien a farmer enters or 
leaves a farm, a valuer draws up an inventory; if at the end of the lease 
there is a surplus, as is almost always the case, the fanner gets one-half 
of it. 
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1380 ~ Measures for Increasing the Economic Success of a Farm in the Depart-* 
ment of Gard, France* — Vigner, R. comment exploit01 un domaine agricole dan- 
le Gard ? Consultation, in La vie aoruoU ci lutale, Year j, No. 42, pp. 416-423. Pa- 
rK, .September co, 10x3, 

This is a description of the farm, 208 acres in extent, and of the pre¬ 
vious system of farming. The measures to ensure success are: improvement 
of the soil and care of meadows and x^astures, observance of a systematic 
rotation on the arable land, suited to the soil, climate and trend of farming, 
proper attention to the vineyard and to the oak plantation intended for the 
cultivation of truffles, introduction of the breeding and keeping of numerous 
head of productive cattle and sheep of the most suitable breeds. 

1381 - The Estate La Rugginosa ” in the Tuscan Maremma: Example of In¬ 
tense Improvement. — dapples, carlo m Deutsche LandzvirtschaHhche 

Year ao, No. 80, t>p. q^S-qGo. Berlin, October i, Ton. 

The writer describes the development of an estate of 1174 acres from 
1906 to 1911 and indicates the methods adopted : improvement of the water 
conditions, systematic manuring, introduction of a regular rotation, divi¬ 
sion of the estate into farms. The maximum wheat crop in 1906 was 12 
bushels per acre, while in 1910 it reached 31.8 bu. The average hay crop rose 
from 4.2 cwt. to 23.4 cwt. per acre. The total extent of pastures was 791 acres 
in 1906 ; in 1911 they were reduced to 52 acres, but there were 278 acres 
of grass leys. In the winter of 1906-07 the rent paid for grazing was 
4s per acre, while in 1910-11 it was los xod. In 1906 the live stock on 
the estate were 25 oxen and cows, 6 calves and 17 horses; while in 1911 
there were 69 oxen and cows, 32 calves, 4 horses and 35 pigs. 

1382 - Continuous Wheat. — Bern.vrd, Paul, Blcb bur bles. — Le a^\ficole^ 

Year 37, Nos. 1367 aud 1368, pp. 6S8 and 706-707. Amieiib, Septembei 28 and 
Octobrr 5, 10T3. 

The writer is of the opinion that the continuation of the favourable con¬ 
ditions of the wheat market and the increasing difficulties regarding agri¬ 
cultural labour are the two principal causes of the ever growing importance 
of the cultivation of wheat, and that at the same time they warrant investi¬ 
gation of the practical pOvSsibility of continuous wheat growing. He then 
gives three instances, from which it appears that under certain conditions 
the continuous cultivation of wheat or other cereals is not only practically 
possible, but also advisable from an economic point of view. 

1, On the estate Arcy-en-Brie in France (Seine-et-Marne), cereals have 
for many years followed cereals, namel3^ always wheat for two years in 
succession and then oats. The resulting crops during the ten years from 1890 
to 1900 gave an average of 33.3 bushels (Co lbs.) of wheat per acre and 50.1 
bushels (42 lbs.) of oats per acre. The average gross returns per acre 
were £8 i6s per annum, so that after deductirg £2 2s for manures there 
remains £6 13s 9c? for wages, rent and profit. 

2. — The English experiment station at Rothamsted has, since 1843, 
^own wheat year after year on the same field in order to determine the 
influence of certain manures upon the yield. The crop on the plots which 
has received no manure since 1843 was 12.2 bushels per acre in 1908 (the 
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average of the 65 years being 13.0 bu.), while the farmyard manure plot 
yield^ 39.7 bushels (the average for the 65 years being 35.7 bu.). 

3. — On the Blount estate in England cereals have been continuously 
grown since 1865, with the following results: the average crop of the last 
25 years was 35.6 bushels of wheat and 39.5 bu. of barley. Between 1900 
and 1904 the gross returns per acre of wheat were £7 i8s, which, after 
deducting £6 9s 6 d for expenses, left £i 8s 6 d for net profit. 

13S3 - The Cultivation of Tea in Small Holdings. — Retnjust, a. e. m Mededee- 
hn^ien van het proefstation voor Ihee, No XXIV, pp 2-8. Bultonzorg, 1913. 

The writer gives an account of the expenses of planting and managing 
small tea plantations of 25 and 50 bou»vs (44 and 88 acres) in area, similar 
to those being developed in India and Ceylon. The figures given are 
approximations and do not include interest on capital expended (See tables 
bdow. One florin = 1.9 M or $ 0.40). 

A plantation of 50 bouws is large enough to run its own factory, with 
an outlay of about 30 000 florins, but for a plantation of half the size it 
would not be economical. 


Plantation of 50 houws. 


Years 



ist 

and 

3 ^ 


5 “* 

6tli 

Expenses: 

Clearing. 

12 500 






Seed. 

5 000 

— 

— 

— 

— 

— 

Nursery. 

200 

100 

— 

— 

— 

— 

Upkeep of plantation . . 

— 

3 000 

3 000 

3 000 

3 000 

3 000 

Manure. 

— 

— 

— 

I 250 

I 250 

I 250 

Manager’s bungalow. 

500 

3 000 

— 

— 

— 

— 

Coolie lines. 

500 

500 

— 

— 

— 

— 

Buildings. 


— 

— 

— 

— 

— 

Repairs to buildings. 

— 


200 

250 

250 

250 

Roads and water. 

500 

500 


100 

roo 

100 

Adnunistration. 

3 6qo 

3 600 

3600 

3600 

3 600 

3600 

I/abour. 

600 

600 

600 

600 

600 

600 

General Escpenses. 

2 000 

2 000 

2 000 

2 000 

2 000 

2 000 

Overseer’s salary. 

I 200 

I 200 

I 200 

I 200 

I 200 

I 200 

Sundry. 

mmm 

400 


IBBII 

— 

— 

Total . . . 

28 000 

15 000 


12 000 

12 000 

12 000 

Receipts . 

0 

0 


6250 

i 

15 000 

25 000 
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Plantation of 2$ houws* 





Years 




ist 

2nd 

jrd 

4th 


6 t 3 i 

Expenses: 







Clearing. 

6250 

— 

— 

— 

— 

— 

Seed. 

2 500 

— 

— 

— 

— 

— 

Niirser5. 

100 

50 

— 

— 

— 

.— 

Upkeep of plantation .... 

— 

I 500 

z 500 

I 500 

I 500 

I 5 <x> 

Manure. 

— 

— 

— 

625 

625 

625 

Manager’s bungalow. 

500 

3 000 

— 

— 

— 

— 

Coolie lines. 

200 

300 

— 

— 

— 

— 

Buildings. 

500 

— 

— 

— 

— 

— 

Repairs to buildings. 

— 

zoo 

150 

175 

175 

175 

Roads and water. 

500 

500 

500 

zoo 

zoo 

zoo 

Administration. 

3 000 

3 000 

3 000 

3 000 

3 000 

3 000 

nabcmr. 

300 

300 

300 

300 

300 

300 

Qaaeral Expenses. 

I 200 

I 200 

I 200 

I 200 

I 200 

z zoo 

Sundry. 

50 

50 

50 

— 

— 

— 

Total . . . 

15 roo 

zo 000 

6 700 

6 900 

6900 

6900 

Receipts . 

■ 

0 

625! 

3 i «5 

7500 

Z 2 500 


1384 Proportion of Area Occupied by the Various Crops and Net Profit* - 

OSTBSMAYER, A. Pflanzenbau und Reinerlag. — Zentralhlatt fUr La?idwirtschaftf Year 93, 

No. 18, pp. 205-208. Briinn, September 16, 1913- 

The solution of the problem of bringing the land to the highest d^ee 
of profitableness is in the first place dependent upon a suitable arrangement 
of the farm. The writer attempts to prove the truth of this statement by 
showing the reciprocal connection between the most important crops, the 
rotation followed and the manure used, and their effect on the profitable- 
ness of the farm, availing himself of the observations made on the books 
of 79 Moravian peasant farms, the average esstent of which was 73.66 acres. 

On grouping the farms according to the area of meadows and pastures, no 
law seems to be obeyed by the net profits in their oscillations. This is 
easily explained by the fact that the favourable action of the meadows on 
the crops of the arable land is due only to the transformation effected by 
the live stock of the fodder produced by the meadows into farmyard manure, 
and consequently it is not the area alone of the meadows that is intimatdy 
connected with the crops of the arable land, but also and to a great extent 
the nature of the meadows and the amount of their yidd. If the farms 
be grouped according to this point of view it appears dearly that the exist¬ 
ence of good meadows is capable of considerably increasing the crops: 
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Group 

Hay crop 
per acre; lbs. | 

Net profit 

per acre 

j 

Wheat crop 

1 

in lbs. per acie 

Hoed crops 

in lbs. per acre 

I. 

' 3529 

£ s d 1 

2 II 9 

1633 

16 565 

II. 

2375 

253 

I 470 

16 479 

ni . . . . 

1706 

I 19 6 

1403 

1413X 


The writer then divides the farms into three groups according to the 
proportion in which the land devoted to the production of fodder stands to 
the arable area, and at the same time according to the kind of fodder grown. 
Group I includes 26 farms which have developed their present rotation, 
mostly a six-year one, from the old three-year rotation, and consequently 
sow to clover at most one-sixth of the arable area. Group II comprises 
those farms which devote one sixth to one-quarter of their land to clover ; 
these are eight farms following the Norfolk rotation and eight with a five- 
year rotation. Group III includes all those farms in which the rotation allows 
of more than a quarter of the area being devoted to forage crops. The 
greater extension of forage, which can only be obtained by leaving down 
the leys for two or three years, is found in 27 of the farms. 




Proportion of fodder | 

Net profit 

Group 

Kind of fodder 

in arable area j 

per acre 





£ s d 

I.. 

Clover 

up to Vo 

2 10 3 

n . . 

Clover 

Va - Va 

2 II 6 

m . 

Clover and grass leys 

more tlian V« 

2 29 


The farms which grow dover by itsdf prove more profitable than those 
which indude grasses in the ley, and the profit in the former is greatest 
where the greater extent is given to the nitrogen-fixing dover. 

With increasing intensity of cereal production, as is shown by the ob¬ 
servations, there is an increase in the value of the soil, of the stock and of the 
total value of the farm, as well as in the income from the sale of the crops; 
the outlay on labour increases also, so that the extension of cereal culti¬ 
vation is equivalent to a general intensif3dng of the farm, but not to the 
extent of affecting its profitableness. This is dearly shown by the 
following table, in which the work of the owner is valued at £3 z$ 6d per 
month, and the rate of interest of the whole capital invested in the farm 
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is placed opposite to the most important figures showing the ratio of the 
areas occupied by the various crops to each other. 


Group 

Net profit per acre 

Interest on capital invested 

Ratio of area of crops 

Cereals 

Forage 

Cereals 

and 

forage 

in 

percentage 

of 

acreage 

Area of 

meadows 

and leys 

percentage 

of 

acreage 

Cereals 

Hoed ctops 

Forage 

Various 

In percentage 
of acreage 
devoted 

to cereals and 
forage 

in percentage of acreage 


£ 

6 d 






! 




I 

2 

9 iz 

2.0 

67.2 

Z4.I 

15*2 

3*5 

S1.5 

18.5 

82.4 

24.6 

II 

3 

2 9 

4.1 

61.4 

z6.2 

20.3 

2.1 

75.1 

24.9 

81.7 

32.0 

in 

2 

2 6 

2.5 


Z4.9 

2Z.7 

6.0 

72.5 

27-5 

79. z 

32.4 

IV 

2 

3 6 

0-3 

52.1 

Z 2.9 

27.7 

D 

65.2 

34-8 

79.8 

37*3 

v 

2 

8 6 

2.3 

45*7 

Z3.2 

28.6 

B 

1 6 i *5 

3»*5 

74*3 

33*6 


The extension of cereals thus takes place at the expense of the area oc¬ 
cupied by forage plants, which is not without importance for the provision 
of nitrogen for the cereals. Of great interest is the second fact, namely 
that the rate of interest on the capital varies directly with the extent of 
the area devoted to hoed crops. 

Z3S5 - Limits of Profitableness of Farm Expenses in the Peasant Farms of 

Moravia. — OstbrmayBr, Adolp in Zentmlhlatt fUr Landmiischaft, Year 93, No. 20, 

pp, 229-233. Brann, October t6, 1913. 

The writer investigates to what extent intensifying the amount of capital 
and of labour influence the economic success of Moravian peasant farms. With 
this object in view, he divides the peasant farms into groups by a system 
of points according to the amount of capital and labour employed on them, 
atj^ then observes the net returns and the rates of interest of the capital 
invested in the property. 

In this way he investigates first the effect of the intensification of the 
amount of capital invested in live and dead stock (see Table A) and finds 
that with the increasing amount of this capital, not only do the net returns 
per acre increase, but also the rate of interest of the whole capital; thus 
from — 5.2 in Group I to + 3.9 per cent, in Group VI. Group VII, on the 
contrary, shows a falling off in both signs of profit, which signifies that 
tmder the conditions of production obtaining in these Moravian farms the 
maximum of profit is reached by the farms of the sixth group with an 
index of intensity of ii to 12 points. 
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Similar results are obtained by examining the degree oi intensity of the 
circulating capital (Table B). The limit is reached here by Group III, with 
a net income of £ 3 is Sd per acre and an interest on capital of 3.6 per cent. 
The grouping of the farms, according to the whole working capital, as is 
shown by Table C, reveals that the highest returns per acre and the highest 
rate of interest are reached by Groups II and III; beyond this a falling off 
in both takes place. It follows that the net returns increase with the increase 
of the working capital up to £3 is to £3 5s gd per acre and to an interest 
of 3 to 3.9 per cent, on the total capital; beyond this limit, and always 
allowing the fanner £3 2 s 6d a month in return for his work, an investment 
of more capital in the farm is not advantageous, because the greater returns 
it causes do not bring in the rate of interest usual in the locality. 

Table D shows the effect of increasing the amount of human and team 
labour. It shows first that the net returns increase with the intensity 
of labour. A closer examination proves that the work of the farmer and his 
family contributes an ever increasing share to the increasing net returns. 
The rate of interest, however, does not run parallel with the net returns, 
but reaches its maximum with a medium intensity of work at four points 
in Group II, beyond which it sinks considerably. From this the writer draws 
tlie conclusion that in rendering farming more intensive, capital must 
be considered as the dominant factor and that the greatest foresight is 
necessary in increasing the intensity of the labour factor. 

From the figures of Table E, which contains a grouping of the farms, 
it is seen that the economic importance of these principles is not yet sujBi- 
cientl}" recognized. The farms with increasing total intensity show in¬ 
creasing net returns up to Group Ylll, but the figures showing the rate 
of interest do not follow a parallel course. The ascending tendency connec¬ 
ted with greater intensity is so frequently and so deeply perturbed that it 
does not appear any more to follow a law ; and in no case does the rate of 
interest reach the 3 to 3,9 per cent, which was observed in considering the 
degree of intensity of the capital or of the labour employed. For the increase 
of intensity to give good economic results “each of the outlays on labour 
and capital must be increased in the most suitable ration of effectiveness 
towards each other ” (Aereboe). 

The limit of the increase of intensity of a farm depends further to a great 
extent upon the economic and natural conditions of production prevailing 
at the time. The terms %niensive and extensive must not be taken in the 
sense of an absolutely higher or lower outlay of capital and labour per acre 
of land, but in the sense of a relativdy high outlay in relation to given 
economic and natural conditions. 

This is proved by Table F, in which the influence of the natural and 
economic situation as well as the size of the farm upon the profitableness of 
intensif3dng is shown. The net returns here increase, in the most favour¬ 
able natural situation (Group I), with the increase of intensity. This holds 
good for Group II also. In the less favourably situated Group III an in¬ 
crease of cultural intensity to the extent which is still advantageous in a 
better natural situation, is here no longer economically justifiable. 
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Group 

of 

^rms 


Degree 

of 

intensity • 
points 


Total value 
of 

farm: 
crowns 
pel hectare 


Work done 
by farmer* 
man- 
months 
per ha. 


Net 

returns: 
crowns 
per ha. 


Interest on caj^tal 


Value 

Of 

farmer’s 
work: 
crowns 
per ha. 


crowns 
per ha. 


per cent. 


A. — Intemificaiion of capital in live and dead stock 


I 

up to 6 

I 173 

1*73 

68 

130 

- 

- 62 

— 

II 

7 

1446 

1-54 

131 

116 

- 

- 15 

- 

III 

8 

I 959 

1.13 

142 

85 

- 

- 57 

- 

IV 

9 

I 977 

1.20 

X 47 

90 

- 

“ 57 

- 

V 

10 

2 448 

155 

186 

116 

- 

- 70 

- 

VI 

11-12 

2 651 

1.21 

195 

91 

- 

- 104 

- 

vu 

13-16 

3907 

1.63 

* 165 

122 


^ 43 

- 


B. — Intensification of drculahng working capital 


I 

I 

1387 

1.62 

95 

122 

— 

1 

- 27 

—1.9 

II 

2 

I 836 

1-45 

136 

109 


- 27 

4 - 1.4 

III 

3 

2457 

1*25 

183 

94 

- 

h 89 

-h 3-6 

IV 

4 

3 311 

0.99 

160 

74 

" 

- 86 

+• 2-3 


C. — Iniensificaiion of the total woiking ewp^tak 


I 

over 14 

• 3507 

1.16 

log 

87 

4 - 22 


- 0.6 

II 

13-14 

2565 

1-54 

i8i 

118 

■f ^3 

- 

“ 2.4 

HI 

ir-i2 

2094 

1.17 

152 

88 

+ 64 

- 

h 3-0 

IV 

9-10 

1730 

1.78 

129 

134 

— 5 

— 0.2 

V 

under 9 

I 240 

1-45 

92 

109 

— 17 

1 - 

~ 1.3 


0 . — Intensification of labour. 


I 

up to 3 

I 521 

0.41 

80 1 

31 

- 

h 49 

_ 

n 

4 

I 658 

1.00 

134 ! 

75 

- 

h 59 

- 

III 

5 

2038 

1-59 

158 i 

H 9 

- 

h 39 

- 

IV 

6 

2 382 

1.76 

^44 j 


- 

h 13 

- 

V 

7-8 

3224 

2.40 

207 

180 

- 

h 27 

- 


E. — General intensity. 


I 

up to 12 

I 388 

*•33 1 

87 

100 

- 

— 

13 

1 — 0.9 

II 

13 

I 200 

1.08 

III 

Si 

- 

h 

30 


- 2.5 

m 

14 

1323 1 

l.IO 

I19 

83 

- 

h 

36 

.. 

h 2.7 

IV 

15 

2 128 


126 

86 

- 

h 

40 

- 

- 1.9 

V 

16 

2 XOI 

1.31 

^47 

98 

- 

h 

49 

- 

“ 2.3 

VI 

17 

2 135 

1.70 

160 

128 

- 


32 

- 

- 1,4 

vn 

18-19 

2387 

1.70 

167 

128 

- 

f- 

39 

- 

- 1,6 

vin 

20-22 

305* 

1.86 

2X8 

140 

- 

1 

78 

- 

- 2,5 

XI 

over 22 

3849 

1.45 

182 

X 09 


h 

73 


- 1.8 


8 * 
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F. — Influence of naiurcU and economic postHon upon the admissible limit of intensiveness. 


a 


Degree of intensity 

D^ee of intensity 

Degree of intensity 


up to 14 points 

15 to 17 points 

over 17 points 

"a 











§ 


d 

d 



a 


g 

es 


& 

*s 

§ 

I 

0 

SM 

0 a 

V Oi 


.. c 3 

i ^ 

•M jd 

•• Jd 

.. d 

tA A 

la 

<y 

.2^ 

01 

09 <0 
.• 4 J 

il 

.. es 
n A 

1 



11 

»-( m 

u 1 

li 

1? 

fig 

u « 

tJ g 

li 

M «Q 

•*» S 

u 


•^2 

t 

S 3 


l§ 

!^g 


n 

§ 




S 


H 

s 




i§ 

1 I 




2471 

0.85 

185 

3188 

1.27 

203 

ini 


1374 

1.08 

95 

2153 

1-52 

123 

2704 

1-73 

197 

1 

r III 

I 179 

1.40 

117 

i 6 t 5 

1.40 

190 

I 872 

2.90 

152 


^ II" 

1432 

2.10 

124 

1891 

X.26 

65 

_ 

_ 

, 


\ HI 

1333 

1.09 

83 

1713 

2.60 

168 

33*9 

2.25 

137 

11 i 

f II 

1257 

I.18 

93 

2296 

1.03 

I6I 

2897 

1-57 

205 

1 

I 

I 206 

0.70 

102 

2 012 

0.85 

158 

2879 

1-55 

2X4 

1 

I 

I 294 

0.36 

79 

1942 

0.05 

99 

— 

_ 


\ 

\ 

1373 

0.70 

112 

; 3 497 

0.60 

182 

2095 

0.30 

X 79 

1 ' 

' III 

I 270 

0.88 

99 

2346 

I-I 5 

123 

3327 

0.60 

140 

i 

1 IV 

M 35 

1.83 

137 

2 109 

1.21 

186 

2937 

X.24 

229 

\ 

I 379 

2.57 

72 

I 867 

2.63 

157 

2 762 

3-33 

167 


G. —Intensification from the point of view of public economy. 



Capital in live and 
d^ui stock 

Circulating capital 

labour 

Total circulation 

Degree 


Gain to 


Gain to 


Gain to 


CSaln to 


Points 

public 

economy 

Points 

public 

economy 

Points 

public 

economy 

Points 

public 

economy 

I 1 

up to 6 

102 

I 

129 

up to 3 

135 

Up to 12 

X26 

II 1 

7 

180 

2 

212 

4 

206 

13 

165 

m 

8 

22 X 

3 

276 

5 

219 

14 

x8x 

IV 

9 

228 

4 

296 

6 

238 

15 

195 

V 

10 

287 

— 

— 

7-8 

329 

16 

2x3 

VI 

II-I 2 

290 

— 

— 

— 

— 

17 

263 

vn 

13-14 

311 

— 

— 

— 

— 

18-19 

270 

Vin 

— 

— 

— 

— 

— 

— 

20-22 

328 

IX 



z 



— 

over 22 

343 
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The same is the case in the relations between degree of intensitj' and 
economic situation. Group III, consisting of farms already less favourably 
situated as regards economic position, shows that an increase of intensity 
is profitable onl3^ as far the second degree of intensity, and in Group IV 
extensive farming is the most profitable. 

In investigating the effect of the size of the farm, it appears that the 
smaller the extent of the farm, the later are the limits of the advantages 
of intensif5dng reached. It thus follows that the greater intensity given 
to a farm is a means of increasing the net returns only within the limits 
set by its natural and economic situation. 

From the point of view of the economic production of the country, 
the question has to be judged differently, inasmuch as there the increase 
of intensity^ is always connected with an increase of income, as is shown by 
Table G. Nevertheless, the interests of private and public economy go 
hand in hand, because more intensive farming is all the more capable of 
increasing net returns the better are the natural and economic conditions. 

Thus when the whole country improves the economic conditions of 
agricultural production by facilitating and promoting agricultural improve¬ 
ments, etc., it makes a more intensive farming possible or facilitates it 
and thus renders itself the greatest service. 

One crown = lod or 20.3 c.; one hectare 2.47 acre; 100 crowns 
per ha. = £113^ gd or $ 8.21 per acre. 


1386 - Cost of Milk Production in Mexico. — bonanser, sylvio in Gaceta de 
cultmra y Vcterinanaj Year No. 7, pp. 1-3. Mexico, July i, 1913. 

The writer wishes to demonstrate that the sale of pure whole milk in 
Mexico at the price of 13.4 per gallon leaves no margin of profit, for the 
average cost of production of one gallon of milk is 13. i d. 

This cost is calculated as follows : 

£ d 

Amortisation of the value of a cow, considering the average purchase 
price at £ 35 17 5 dtf, the average sale price oX & $ 2s 6d and the 

average period of milk yield at 5 years.6 3 o 

interest on the capital invested in the cow. 2 3 o 

Cost of feeding, is per day.18 9 o 

Attendance, surveillance, taxes, implements, lighting, etc., los per 

month.6 3 o 

Veterinary surgeon and medicines, zs per month.i 4 7 

Rent of buildings, 2$ per month.i 4 7 

Total ... £ 35 7 2 

Deduct the value of the calf.* . . . .. 10 4 

Cost of production of milk j>er cow per year.£ 34 16 10 


With a production of 2900 litres (638 gallons) of milk per year, the 
cost per gallon is 13. i d. 











1916 


DAIRYING 


AGRICULTURAL INDUSTRIES. 


1387 - The Actual State of the Dairy Industry in Japan. — Commuiwaied by dr. 

W. YABiASniTA, AgttcuHumt to the Central Agricultural Experiment Station of the Empire, 

The diet of the Japanese people consists largely of vegetable food, the 
most important part of which is rice. When animal food is used it consists 
principally of fish. In ancient times, cattle were very commonly slaughtered 
both for food and as sacrifice. On the introduction of Buddhism in the 
middle of the sixth century, the custom of eating animal food gradually 
died out, as it was considered a crime to take life. Cow's milk as food was 
already known 1200 years ago, but it was rarely used and only by the higher 
classes. Cattle were generally reared only as beasts of burden and for tillage, 
until the restoration. 

Since then the Government has laid great stress on the improvement of 
cattle by the importation of foreign breeds, in particular Ayrshires, Holstdns 
and Brown Swiss, and now cross-breds are steadily increasing throughout 
the countr}’. The breeding of pure foreign cattle is also engaged in, and 
these too steadily increase in number. The following table gives the num¬ 
ber of foreign pure-breds kept for breeding purposes (dairy-cattle) in 1909 : 



Cows 

Bulls 

Total 

Ayrshires.. . 

. . 1683 

783 

2466 

Holsteins. 

. . 1907 

783 

2690 

Jerseys. 

. . 100 

37 

C 37 

Browu-Swisb.. 

. . 156 

180 

336 

Siinmenthalers. 

27 

38 

65 

Guemspvs. 

5 

— 

5 

French Canadians , , . . 

• •_ 9 ^ 

_ 4 ^ 

_ ^ 

Total . . 

. . 3887 

1825 

5712 


As the above shows, the Ayrshires and Holstcins predominate; conse¬ 
quently the greater number of cross-breds in Japan have the blood of these 
two in them. The total number of cows at present kept in Japan is about 
900 000. Of this number 50 000 are milch-cows fed exclusively for the dairy. 
The annual yield of milk from the dairies is about 10 000 000 gallons, corre¬ 
sponding approximately to 0.8 quart per head of population. In addi¬ 
tion to this the farmers to some extent use milk from cows which are not 
kept reaUy for milking purposes; still, the total is very small when com¬ 
pared with the quantities consumed in European countries. 

However, the consumption of milk is increasing in Japan, and the defi¬ 
ciency of supply is made good by the importation of foreign dairy products. 
The following table shows the quantities of condensed milk imported and 
that produced at home since 1904. 
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Condensed IMilk 


19^4 • 


Condensed Milk 
imported 

lbs. 

6021 684 

prod need in the 
country 

lbs. 

288 041 

Total 

lbs. 

0 309 725 

1905 . . . 


8 324 012 

272 348 

8 596 360 

1906 . 


7 469 292 

293 349 

7 762 641 

1907 . . . 


10 017172 

2S8 284 

10 305 456 

1908 .... 


10 909 920 

320 096 

II 230016 

1909 . . • • 


10 610 592 

,— 

— 

1910 .... 


10 792 586 

834 387 

II 626973 

I9II .... 

. • 

9 125 064 

I 200 046 

10 325 no 


Condensed milk is imiported into Japan from England, Germany, 
Switzerland, Austria-Hungary, Norway, the United States of America, 
Canada, etc. 

Dairies in ] apan are usually in the neighbourhood of cities or towns and 
seldom keep a large number oi cows. Immediately after milking the milk 
is filled into small bottles. In these it is sterilized at above 80^ C. in a smalt 
sterilizer heated by steam, and this milk is distiibuted to the consumers 
early every morning. 

The condensed milk is prepared from milk supplied by farmers in fac¬ 
tories owned by co-operative associations; in these the vacuum pan is made 
nse of. The factories are as yet few in number; they are, however, expected 
to increase gradually. 

The demand for butter is growing; the appended table gives the 
quantities imported and produced in Japan since 1906. 



Butter Imported 

Butter produced 

Total 


lbs. 

lbs. 

lbs. 

1906 . . 

. . . 157 113 

55 236 

212349 

1907 . . 

. . . 155968 

45 14S 

201 116 

390S . . 

. . . 129597 

— 

— 

1909 . . 

. . . 125546 

153 4 10 

278 956 

1910 • . 

... 129874 

230 639 

360513 


Butter is imported from England, Germany, France, Belgium, Italy 
Austria-Hungary, Holland, Russia, Denmark, the United States of America. 
Canada, Australia, etc. In Japan it is commonly made on a small scale 
by milk dealers, but within the last few years small creameries have been 
organized by farmers on the co-operative system. Here butter is made and 
the skimmed milk is used for feeding calves. 

Oleomargarine is also imported from foreign countries, but the quantity 
is decreasing; the method employed in making oleomargarine in Japan 
is very primitive. 

The demand for cheese is still very small. Since 1903 the quantities 
imported and produced in this country have been as follows: 
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Cheese imported Cheese produced lotal 



lbs. 

lbs. 

lbs 

1903 . • • 

55524 

— 

— 

1904 , . 

56764 


— 

1905 . • • 

64 992 

— 

— 

1906 . . 

. . 55081 

— 

— 

1907 . . . . 

. . 49 006 

— 

— 

1908 . . . . 

. . 45 262 

— 

— 

1909 . . . 

. . 46464 

II 450 

57 91 ^ 

1910 . . . 

. . 44 884 

15181 

60 065 


Dairy farmers use common grass and rice straw for the feeding of daily 
cows. This is due to difficulty of cultivating meadow grass profitably. Though 
sometimes corn-silage is used on the American system, the suppl}^ of 
coarse fodder has proved generally unsatisfactory. Of concentrated iodder, 
wheat-bran, rice-bran and tofu cake {toju is vegetable casein made trom 
soya-beans) aie the most important. Lately, soya-bean cake, which is largely 
imported from Manchuria as manure for rice culture, is taking the place 
of wheat-bran as food for cattle. 

Regarding the sanitation of dairies, two laws have been promulgated, 
the first to prevent the spreading of contagious diseases, the second to pre¬ 
vent the spread of tuberculosis in cattle. Cattle plague is kept in check in 
Japan by verj rigorous measures. The inspection of tuberculous animals 
is made by the tuberculine-test and seriously diseases animals are slaugh¬ 
tered. 

The sale of milk is regulated according to rules made by the Depart¬ 
ment of the Interior. The specific gravity, fat content, etc., are prescribed, 
and the sale of unwholesome milk from diseased animals is prohibited. 

138S - Reindeer Milk and Reindeer Cheese. — barthel, chr and BEROMAZkjN, 

M. Arvid in Zettschrtit fur Untersuchung der Nahrungs- und Genu^smittel >owie Jcr 

Gebrauclissegenst&ndef Vol. 26, Part 5, pp, 238-241. Berlin, Septcinbcr i, 1913. 

Milk, — Reindeer milk when freshly diawn is of a thick, creamy consis¬ 
tency and possesses a pleasant smell and taste. On keeping, the fat becomes 
rancid, the smell pungent and the taste unpleasantly sour. The Lapps al¬ 
ways dilute it with a third or a half of its volume of water before drinking 
it. Undiluted it is used as cream for coffee. Butler is seldom prepared 
from it, but more frequently cheese, or a kind of dense milk in which leaves 
of Rumex, Archangelica and sometimes also Mulgedmm are mixed. In 
order to keep it, the milk is left to freeze or to acidify spontaneously. 

The percentage composition of the milk according to several analyses 
made by the writer is the following: 

water Protein (i) Fat aiilk sugar Ash 

63,30 10 30 22.46 2.50 t.44 


(i) Kilrogen x 6 37. 
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In the ash the following percentage was found : 

KaO NaaO CaO MgO PjOs SO* Cl 

14.64 16.20 35.28 2.72 30.44 jt-68 4.17 

The diameter of the fat globules averages 5 |x, but ranges between i 
and 14 pt. 

The figures given by the writer agree with those found by Fleischmann 
and Pandnitz, except for fat content, which the latter found about 5 per 
cent, lower. 

Cheese ,— Reindeer's milk cheese is a fat hard cheese curdledwith rennet, 
which in the Lapland Marches of Vasterbotten is made in round shapes 
about 2 inches^high and weighing about i pound ; the top and bottom of 
the cheeses are flat, the sides are rounded off. The rind is thin and the 
texture of the cheese is compact but fissured. Round the fissures the mass 
is yellow ; the rest is white, but it turns yellow immediately it is cut. 

The rind has a pungent taste ; the cheese itself has the fine aroma of 
reindeer milk and melts in the mouth. It may, however, become rancid; 
it has then a strong smell and an acrid taste. The cheese is mostly used 
by the Lapps as an adjunct to their cofiee. 

On analysis the cheese showed the following percentage composition: 

Water Proteiu and derivatives Fat Other organic matter Ash 

28.31 22.57 44.02 2.20 2.40 

The total nitrogen is divided into: soluble N, 43.46 per cent.; decom¬ 
position N, 12.24 per cent.; ammoniacal N, 1.58 per cent. 

For the fat constants the following figures were found : 


Kottstorfer’s saponification value. 226.1 

Reichert-Meissi number.34.6 

Polensk^’s number. i.i 

Iodine value (according to lltibl).23.3 

Rcfractometer reading at 40®.4I.4 


The saponification value and rcfractometer reading agree with the 
same constants for cows' milk, while the Reichert-Meissi number is higher 
and Polenske's and the iodine values are lower. 

1389 ~ Lolbeek*S Biorisator Process (1). — Freund, W. in Molkerei-ZeUnnffy Year 27, 
No 77, pp. 1480-1401. Hildesheim, October 3, 1013. 

The writer reports upon a trial of the milk sterilization process recom¬ 
mended by Lobe^ carried out on behalf of the Association of the Large 
Milk Purveyors of German towns. In Germany hitherto two dairies have 
set up biorisators, one at Dusseldorf and the other at Leipzig. The Diassel- 
dorf plant, which is erected on the dairy premises, can deal with 220 gallons 
per hour, while the biorisator placed in a shed adjoining the Leipzig dairy 


{m- 


(i) See No. 743, B . June 1913 and No. 1190, B , Oct. 1913. 
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treats 55 gallons per hour. No tests were made as to the consumption of 
steam, but it appears to be low in both plants. The examination of the 
millg: by the writer showed that in both dairies when the biorisator worked 
normally it did not cause any alteration in the mi l k as to appearance, 
colour, smell, taste or capacity of separating cream. The peroxydases also 
remain unchanged, though catalase and reductase suffer a slight reduction. 
Coagulation is somewhat delayed, but nowise impaired. The vegetative 
forms of bacteria, with the exception of individual speciQll3^ resistant 
spores of earth and hay bacteria, are killed. All pathogenic germs are 
certainly destroyed b3" the biorisator. Biorised milk contains no albumen 
coagulum and possesses the same fat globules as raw milk. It is consider¬ 
ably superior to raw and pasteurized milk in its keeping qualities. The 
writer is convinced by the results of the test and by the impression received 
during the inspection of the installation that this process is really capable 
of accompHshing what is claimed for it. 

1390 — Control of Batter Yield. — Hesse, H. in Molkeret-Zdftmg, Year 27, No. 68; 
pp. 1321-1323 Hildcshtiini, September 3, 1913. 

The writer illustrates two formulae on the basis of which he has re¬ 
cently worked out nine tables for the calculation of the yield of butter 
from cream. 

The formula for the calculation of the butter yielded by cream is the 
following: 

a (6— c) 

Yield of butter in which: 

d—c 

a = the quantity of cream churned 
b =» the fat content ot the cream 
c = » n » buttermilk 

= n » » » » butter 

139X ~ The Scientifie Basis of Cheese Maknig and the Use of Artificial Rennet 
in the Manufacture of Emmental Cheese. — allemazs^st, o. in tandmrtschaft- 
liches JaJtrbuch der Schwets, Year 27, Part 5, pp. 325-36X. Berne, 1913, 

The writer reports upon careful experiments conducted at the 
Dairy and Bacteriological Institute at I^iebefeld, near Berne, with the 
object of throwing more light upon the scientific basis of cheese making 
and especially upon the question of the advisability of using artifi¬ 
cial rennet in the making of Emmental cheese. The nature of artificial 
and of natural rennet was studied, as wdl as the value of both rennets, 
by means of comparative experiments in cheese making (with and without 
starters) ; the questions of milk coagulation, the working up of the curd be¬ 
fore and after cutting, the processes which take place in the curd under 
the press, the treatment of cheeses during ripening and the valuation of 
results were also dealt with. 

As to the rennet to be used in the manufacture of Emmental cheese, 
it was found that the natural rennet made by the cheese makers and the 
rennet powder called artifical rennet do not ^ffer much in their action. 
With the exception of the fact that natural rennet is somewhat richer in 
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lactic acid bacteria, it is nowise superior to the artificial product. In order 
to avoid the many injurious bacteria which are often present in naturel 
rennet, it is advisable to treat it with acids, or with ptire cultures of lactic 
acid bacteria. On the whole, however, it would be better if the Em mental 
cheese makers were to give up natural rennet altogether in favour of the com¬ 
mercial rennet powder, duly combined with cultures of lactic acid bacte¬ 
ria. Experiments in this direction carried out at the Liebefeld Insti¬ 
tute during several months have shown that cheeses made with artificial 
rennet and pure cultures of lactic acid bacteria are not inferior to those 
made with natural rennet and pure cultures of lactic acid bacteria. 

1392 - Synthetic Milk Production from Soya Beans in Liverpool. -- tu a>e 

mical Woild, Vol. II, No. 10, Dp. 332-333 London, October 1913. 

A factory for the making of synthetic milk from soya beans and other 
ingredients is shortly to be established in Liverpool. Soya beans contain 40 
per cent, of “ soluble casein under conditions which admit of its ready 
utilization for the making of milk, which, as regards nutriment, is claimed 
to be equal to cow's milk, having a fat more easily assimilable than that of 
the latter. The company projecting to establish a factory in Liverpool 
is the “ Synthetic Milk S3mdicate, Etd., " London, and they will work ac¬ 
cording to Dr. Fritz Gbssel's process (of Stockheim, Essen, Germany). 
For the production of 100 litres of milk the procedure is as follows: about 
10 kilosE of finely ground soya beans (or earth or pistachio nuts, or sesame 
or teal seeds or mixtures of same) are mixed with about 100 litres of water 
and a small quantity (about 5 gms.) of phosphate of soda or potash or the 
like, allowed to stand about an hour, and then slowly brought to the boiling 
point and only just allowed to boil; the liquid is then suitably filtered and 
the residue pressed after it has been cooled to about 50® 0 . About 2.4 
kilos, of milk sugar or other suitable carbohydrates, about 6 gms. of sodium 
chloride and 60 gms. of carbonate of soda are dissolved in the liquor run off, 
and about 2 kilos, of sesame oil or any other suitable mixture of fats or oils 
are mixed with the solution. The milky liquor obtained would be brought 
to the volume of 100 litres by the addition of pure water. The '' milk ” 
can be manufactured at a cost which will admit of its being sold to dealers 
at 2 r? per quart. 
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GENERAL INFOEMATION. 


1393 ■" Importation of Vines into Roumanla. — Extract from Uoniteur cmmsrcta^ 
rouftmny Oct. i, 1913, m FmilU d'mformaHons du Mtmstire de VA^nculiure^ Year i8, 
No. 41, p. I. Pans, October 21, 1913. 

The l^Iinister of Agrictilture and of the crown-lands of Roumania has 
issued the following decree to take effect in the autumn of 1913: All Ameri¬ 
can grafts and vines of every kind entering Roumania must be accompanied 
by a certificate of origin, independent of the importation permit granted by 
the Ministry. This certificate must indicate: a) the place of origin, the com* 
mune, district and nursery in which they were grown; 6) the name of the nur¬ 
seryman sending the stocks, and the name of the receiver; c) the name and 
nature of the stocks; d) the frontier town from which they are sent into 
Roumania. 

The certificate of origin must be legalised by the communal authority 
in the place of production as conforming to the declaration contained therein, 


DISEASES NOT DUE TO PARASITES 
AND OF UNKNOWN ORIGIN. 

1394 On the Pathological Significanee of the Endocellular Fibres in the Tissues 
of the Vine (i). — Pexsi, I<. in Rmdiconti delU sedute della Reale Accadema dd 
Lined, Classe di Scienze fistche, maUmaiiche e nedwdi, Serie V, Vol. XXII, Second 
Half-year, Part 4, pp. 174-179 + % Rome, 1913. 

The author asserts that the characteristic S3mptoms of ** bramble- 
leaf are always preceded for a year or more by the formation of endocel- 
lular fibres. In vines on their own roots which become slowly diseased there 
exists what may be called an incubation period during which the plants 
appear healthy externally, but possess endocellular fibres in the tissues of 
the stem. In the nurseries of Sicily it is easy to find stocks with normal 


(i) See No. 1207, S, Oct. 1913. 
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growth, yet containing numerous endocellular fibres. They can be distin¬ 
guished from reall3^ healthy vines only the latei development of the buds 
and the more vigorous growth of the suckers.The latent pathological 
condition can be determined by grafting health^^ shoots of Vitib vinifera 
onto them, or better stiU by propagating cuttings. The disease appears 
in the course of the fiist or second year in the cuttings or in the grafts. 

According to the w ritei, a vine with endocellular fibres in its young shoots 
does not necessarily become permanently attacked by the "'bramble-leaf” 
disease. In pievious works he has shown that health^’ vines exposed to 
cold in spring may form endocellular fibres, with or without shortening of 
the internodes and perforation of the leaves, without being really diseased. 
In beaiins vines, the damage is always confined to the one season, and if 
the new buds do not suffer from late colds in the following year, they develop 
normal^. With vines grown for cuttings, how=^ever, the effect of late colds 
on the 3’ear's shoots is more seiious, even if the^- show normal development. 
Cuttings obtained from such shoots, either in the nursery or planted out, 
show a low percentage of rooting. Those which do take root show the 
presence of endocellular fibres in the side roots, for this reason, grafts on 
these stocks also frequently develop the symptoms of " bramble-leaf 
Consequently the writer considers that vines shelving the presence of these 
fibres are diseased, or at least show a latent pathological condition in 
the organs in which such c3rtological anomalies occur. 

In Older to remove any doubt as to the chance coincidence of the pre¬ 
sence of these threads and " bramble-leaf ” disease, the writer conducted 
experiments to determine what degree of disease could be attributed to 
the physiological disturbance of the active cambium cells, when, under 
the action of cold, they produce these fibres. In February 191J he cut 
off at the base shoots of a vine which had been exposed to cold in the 
previoiis year and which showed the endocellular fibres, as well as control 
shoots; the two series of shoots were planted in pots and kept under the 
same conditions. The control shoots rooted and produced normal shoots, 
whilst the others did not develop roots and their buds soon withered. 
This does not prove that there is any genetic relation between the 
formation of fibres and " bramble-leaf ”, but it shows that the shoots 
with the abnormal cell-contents are not healthy. Consequently in the 
reconstitution of vineyards, it is necessary to discard as far as possible 
those plants showing endocellular fibres in their wood. 

The writer records that the repeated cold spells of the spring of 1913 
caused a very serious outbreak of this abnormal cell condition even in the 
shoots at the base of the plants. It is not the position of the shoot which 
determines its resistance or otherwise to the effects of cold, but rather its 
particular stage of developemnt at the time. 

The writer also confirms the fact that these fibres occur in the higher 
internodes only in vines that have been diseased for some time. The cam¬ 
bium in these internodes very rarely develops this abnormal condition, 
because such growth takes place when the period of spring colds is past; 
it is only when cold snaps occur very late that the cambium of the tipper 
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internodes can produce fibres. Such cases are naturally exceptional and 
are of no value in diagnosing the extent of the disease. It is difiereal, 
however, with shoots of vines which have shown the foimation of fibres for 
several years. In sucli shoots, fibres ina}^ develop in the internodes inde- 
pendenth" of the direct influence of cold. Consequently the development 
of fibres in the apical region of shoots has a pathological significance 
which is dependent on the presence of fibres in the w^oody tissues of 
the stem. 


BACTERIAL AND FUNGOID DISEASES. 

1395 - Expgriments on the Susceptibility of the Oak to Mildew. — Rivervi.n- 

CENZO in Rendiconh delle sedute della Reale Accademia del Lincei, Clai,se di Scunze 

fisiche, mate,mttche e mturali, Vol. XXII, Stcond Half-yeir, Part 4, pp t‘.8~I73. 

Rome, lots 

The Vv^nter has conducted experiments with seedlings of three varieties 
of Quercui, Rohuy growing in culture media and in soil, in order to determine 
the influence of the age and turgidity of the leaf and the rate of root 
absorption and nutrition of the leaf on the susceptibility to mildew. 
Experiments have also been made on the infection oi immune leaves. 

As a lesult of these experiments it has been found that the lull-groiAn 
leaves of the oak are resistant to the disease, while young leaves in an active 
state of growth are attacked, the degree ot susceptibility being proportional 
to the rapidity of growth. This explains why the fresh shoots of pol¬ 
larded trees, trunk shoots and suckers are so susceiptible. Young growing 
leaves kept at even maximum turgesceuce in moist air do not get attacked, 
though conidia germinate on them very readily. Loss of turgidity due 
to high temperatures is an important factor detennining infection. The 
concentration ot the culture solution (Elnop’s solution) also influences the 
susceptibility of the leaf, because in pure water as well as in concentrated 
solutions, growth is arrested and immunity established. 

Leaves completely etiolated are not susceptible, while those only 
partially etiolated are attacked in different degrees, those grown in a red 
light being less susceptible. Direct sunshine appears to hindei infection. 
Inorganic salts do not appear to exert any direct influence on suscepti¬ 
bility. In the experiments v ith resistant leaves, \ ariations in turgidity 
were not successful in bringing about infection. 

1396 Diseases and Pests of Cereals in 1912 . — ridhm, e. m Ccurdibrnt uir 

Bakteriolo^ie, ParasitenkUftde «. Ivfekhonskrankhedenf Fait 2, Vol 39, No 4-7, pp. 

107. Jena, 1913. 

A re\iew of the most important work published during 1912, conipri^^- 
ing the following: 

1) Diseases and non-parasitic disturbances. 

2) Weeds and fungi [Ustilagineae, Uredineae, Fusanum, straw blight, 
other fungoid parasites). 

3) Animal pests (insects, birds and mammals). 

A list of 13-J publications quoted in the text is appended. 



bacterial AInD FUIsGOID diseases of various crops 1925 


1397 - Rhabdospora alexandrina b. sp., parasitic on Berseem (Tr/Zo/Zw/w 
Silexandrinum) in Algeria. — Christiax, J. and IVTaire, R. in La Reroue dc 
Phytopatholugie apphquie, Vol. I, No 9, pp. 125-129, fi^s. 1-6. Paris, October 5, 1913, 

Tnfolium alcxandriiim lias been grown with success during the last 
three years at the School of Agriculture, Maison Carree (Algiers). In De¬ 
cember 1912, a disease, characterised by irregular black spots on the steins 
and round brownish spots scattered on the surface of the leaves, appeared 
and spread rapidly over an area of more than 2 acres. Phuctiheations of 
the fungus develop readily on the diseased patches on the stems, but rarely 
on the leaves. The writers consider this fungus to be a new species and 
describe it as Rhaheiospora alexandrina, allied to Septoria compta Sacc. 
(which attacks the leaves of Trifolium alpestre and T. incarnatnm) and differ¬ 
ing from R. Trifolii Ellis. Pure cultures of the fungus have been obtained. 

The damage of the infested plots due to this fungus amounts to more 
than half the crop. The rapid spread of the disease has apparently been 
favoured by the rather impermeable nature of the loamy soil and repeated 
mowing of the crop. Consequently the writers do not consider the disease, 
liable to become an epidemic and endanger the cultivation of this clover. 

As precautions against its spread, they recommend a suitable rota¬ 
tion and drainage of the soil. Spraying with copper sulphate after harvest¬ 
ing the crop has given decidedly beneficial results. The best means of 
limiting the damage v^ould be to cut the crop early before it has been much 
injured. 

1398 - Passalora Heveae n. sp«> a Leaf Disease of Hevea brasiJiemis 
in British Guiana. — Bancroft, C. K.iii The Journal of the Board of Agricultural of 
British Guiana, Vol. VII, No. i, pp. 37-38. Dcmerara, Jtdy 1913. 

The writer records a new leaf disease on Hevea observed recently 
amongst nursery trees. It is characterised by spots, increasing in size 
and forming dry areas, which ultimately become holes. The fungus 
causing the disease is said to be a new species, and is described as 
Passalora Heveae Massee. 

It seems advisable to destroy all the affected leaves before planting out. 
Spra^^ing with lime-sulphur is recommended for the nurseries, as it will also 
ser\’e to destroy insects. 

1399 - Old Jam Agatidis n. sp. and Cercospora Agatidis n. sp., Parasitic 
on Agaii grandifIora[x),an Ornamental Leguminous Plant from Cochin- 

ehina. — Foex, E. in Bulletin trimestriel de la SocieU mycologique de France, Vol, 
XXIX, Part 3, pp. 348-352, 1 - 3 - Fans, 1913. 

On leaves of Agati grandiftora from Coddncliina, the writer found irre¬ 
gular brown spots and minute black points. A water-colour drawing sent 
■vvith the material shows that in the fresh state some of the leaflets show 
a white web-like covering suggesting the presence of a mildew. In sec- 


(i) In the ludex Kewensis, A^ati grandiflora Desr. is referred to the genus Stsbauia. 

{Ed.). 
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lions, the writer has found an Otdiitm which he provisionaJly describes as 
0 . Agatidis. 

The black points are due to a new s]>ecies of Cercospora which he 
calls C. Agatidis. 

1400 - Cucumber Leaf Spot (Corynespora Mazei) in Germany. — ALTHciacBs 

in Prakiischa Bldtier fur Pfianzenbau und Pflj.nzenschutz, Year 9, pp. 109-112. Stuttgart, 1913. 

Cucumber leaf-spot (caused by Corynespora Muzei),thongh well known 
in England since 1896 and in Holland (where it is called “bladwour"') 
since 1905, was first recorded in Germany at Hamburg in 1909, since when 
it has reappeared sporadically. The writer found it recently on some cucum¬ 
ber leaves received from Swabia and the Palatinate. It was probably 
introduced into Germany in seed bought from England and perhaps also 
in the cucumbers which are imported from England in large quantities 
each spring. 

The disease first appearb on the leaves as small spots about the size 
of a pin's head, conspicuously scattered over the entire leaf; these spots 
grow rapidl^^, forming dry patches and in about 7 or 10 days the entire 
plant may be destroyed. It is probable that a slight w’'eakening of the plant 
predisposes it to infection ; the rapidity of the destruction may then be 
accounted for b> the susceptibility of cucumber plants to conditions of 
temperature, ventilation soil and manure, and also by the rapidity of 
growth of the fungus. 

Experiments on the disinfection of seed from the infected districts 
show that immersion for 24 hours in a 2 per cent, solution of copper sul¬ 
phate does not interfere with their germination. The writer believes that 
a solution of corrosive sublimate may be useful. 

The experiments (not yet completed) on the treatment of the disease 
by spraying various solutions, including copper-soda mixture, copper sul¬ 
phate and other substances, afford no results of value. 

The writer recommends a trial of basic slag and }:)otash salts. 

1401 - Asperlsporiutn Caricae and Sphaerel/a Caricae Parasitic on the 

Leaves of Carica Papaya in Brazil. — maublanc, m Buiietiri inma- 

stricl de la SocUti inycolo^ique de Fratice, Vol XXIX, l\itt 3, pp 3')3*3‘)S, ptitc XXIX. 

Farife, 1913. 

In the ^io de J aneiro district of Brazil, the leaves of the Papaw’^ (( uric a 
Papaya) are often attacked by a disease which appears on the upper surface 
as round or irregular spots i to 4 mm. in diameter, at first pale yellow surroun¬ 
ded by a broad brownish border and changing to a glistening white; on the 
underside of the leaf the patches quickly become covered with numerous 
brownish-black points, often arranged in concentric circles, and which ulti¬ 
mately cover the whole surface of the patdi. Examination under the micro¬ 
scope shows that these black spots are the condial stage of a fungus known 
in other countries on the same host, and described successively as Cerco- 
spora Caricae Speg., Scolecothricim Caricae Ell. et Ev., EpicUnmm Cummiftsii 
Massee, Pncciniopsis Caricae Earle and Fusicladium Caricae (Speg.) Sacc; 
the writer considers it belongs to a new genus of Hyphoniycetes, which he 
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delimits under the name of Asperisforkm, so that the fungus becomes 
A. Caricae (Speg.) Maubl. 

The writer has also observed, on the upper surface of the older patches 
on the leaves, the formation of small black perithecia, which he considers 
to be the perfect form of A. Caricae and describes as new under the name 
of Sphaerella Caricae. 


PARASITIC AND OTHRR INJURIOUvS PLOWI^^RING PLANTS. 

1402 - Cascuia arvensis and its Hosts. — dtppolixo g in Le Stazioni sp.ri- 
mniali a^rane tfaliane, Vol. XI^VI, Part 7-8, pp. 540-549. Modena, 1913. 

The writer sowed seeds of Cuscuta arvensis Beyrick with clover in a pot; 
after a time he observed that the parasite had spread out of the pot and had 
attacked various weeds growing along a road adjoining for a distance of 
more than 20 yards ; these weeds were Rumex pratensis, R. crispus, Menu- 
rialis annua ^ Sonchits oleraceus, Sinapis arvensis, Solanum nigrum, Urtica 
dioica, Cnious arvensis, Laciuca Scariola, Polygonum aviculare, Sdaria verti- 
cillata and Matricaria inodor a (i). 

Subsequently the writer placed fragments of Cuscuia on the lower part 
of the stems of two poisonous plants, Conhm maculatim and Delphinium 
Staphisagria. He found, the day following the infection, that the parasite 
had already firmly attached itself to its host, which together with the para¬ 
site continued to develop normally. In the stems of Conium and Delphi¬ 
nium it was found that some of the cells containing the alkaloid had 
been broken into by the hanstoria of the Cuscuta. 

1403 - Xanihium ambrosioides, a New Composite Weed in New South 

Wales. — JMaiden, J. H.m The AgnculturalGazette of New South Wales, Vol.XXlV, 
Part 9, p. 774. Sydney, September 1913. 

This weed, indigenous to Chile, has appeared near Jerilderie. It bears 
some resemblance to X. spinosum (2), but differs from it in its spreading 
habit, small deeply-divided leaves and grey colour. Every effort has been 
made to exterminate the weed, but it still threatens to become a serious 
nuisance. With a view to preventing its reappearance, it is important to 
determine the source of introduction. 

INSECT PESTS. 

1404 - Teirasiichus giffardii n. sp., a Chalcid Parasitic on Species of Ceta^ 
titis and Dacus in West Africa. — Silvestri, f. in RenMconti deiie sedioe 
della Reale Accademia dei Lincei, Clme di Setenze fisiche, matemsUiche e naturdi, 
Vol. XXIT, Second Half-year, Part 5, pp. 205-206, Rome, September 7, 1913. 

The author gives a description of a new species of TetrasUchus which 
he found in Nigeria as a parasite of Cerotitis stictica Btei and C. giffariii 
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(1) In this connection see No. 1298, S. Nov. 1913. 

(2) See No. 2029, B. Jime 1911. 
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Eezzi; later he obtained it also from pupae of Dacu^ cucumarius Sack in the 
Kamerun, from pupae of Ceratitis on the Gold Coast, and again from 
C. gifavdii in Dahomey. 

This parasite passes its last larval stage and pupates in the pupae 
of fruit flieb of the genera CeratHis and Dacn^. He obtained as many as 
15 to 34 individual parasites from a single infested pupa. 

The parasite deposits its eggs in the eggs of its host, or in the young 
larvae just hatched, but not in the full-grown larvae and pupae. It is not 
yet known whether the female lays a single egg which becomes a polyem- 
brr'o, giving rise to numerous individual parasites in the pupa, or whether 
it lays several eggs in one host insect. 

1405 - Injurious Insects in German East Africa, —• morstatt, h. in Der Pflanzer, 

Tear IX, No 6, pp. 288-296. Daressalam, 191^. 

The writer gives a list of 170 injurious insects so far recorded in the 
colony. After the scientific name of each insect, is given the plant or veget¬ 
able product it attacks, also references to publications rearing to the in¬ 
sects. The common names of some species or families are given. 

1406 - Hypsopygia costalls. Injurious to Lucerne Hay in the Romagna, 

Italy, — Sbrozzi, Dino in VItalia A^rmla, Year IV, No, 18, pp. 444.-45 1, i plate. 

Piacyuza, 1913. 

Hypsopygia coslalis Fab. has been recognised since 1902 as being 
injurious to sulla hay in Central Italy; it has now begun to attack lucerne 
hay in the Romagna, where it is known as “ tarloor '' tignola The 
larvae destroy the leaves almost completely, leaving only the stems with 
a few petioles. Attached to these are numbers of silky threads with 
cocoons containing pupae, and the excreta and cast-off skins of the larvae. 
The fodder is thus badly damaged. 

In an average attack, or when the hay does not consist entirdy of 
lucerne, the loss is at least 20 per cent, but it may reach 50 or 60 per cent. 

The writer explains the lite-lustory of the insect, and mentions that 
poultiyr eat the larvae greedily; they may thus be used to destroy them when 
the hay is shaken out before being fed to stock. Many of the larvae, car¬ 
ried into the stables with the hay during winter, are destroyed by spiders. 
It is also not uncommon to find lanme and pupae attacked by microscopic 
parasites not yet identified, and also by Braconids. Carbon bisulphide 
has not been found effective for disinfecting hay-stacks. The writer 
recommends that when a stack is attacked it should be used up as soon 
as possible to prevent the devdopment of the larvae. Hay to be chaffed 
should first be carefully shaken out so that the larvae falling can be picked 
up by the poultry. The fodder can be made more acceptable to cattle by 
moistening with salt water, provided it is not too mouldy. Some larvae, 
however, will escape and hibernate in the stable. These should be destroyed 
by carefully cleaning the walls and ceiling, particularly the crevices, 
towards the end of April, the cocoons swept out being burnt. The stable 
should then be sprayed with a solution of formaline and white-washed. 

The spread of this insect is accounted for by its well known habit of 
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being a bl^ to live on any dried refuse. The presence of adults in hawthorn 
hedges in May suggests that it feeds on the dry leaves of this plant. Thus 
it can easily attack neighbouring crops of suUa and, owing to its rapid pro¬ 
pagation and the favourable hibernating conditions offered by the stacks, 
it has become a specialised pest of this plant. Once the insect has become 
adapted to these conditions, it is easy for it to adapt itsdf to other Tegu- 
minosae, such as lucerne. 

1.^07 - Insects Injoiious to Sugar-Cane in British Gniana and their Natural 

Enemies (I)- — bodkin, G. E m Th& journal of the Board of Agriculture of BriHsh 

Guiana, Vol. VU, No. i, pp. 29-33 Demetara, July 1913. 

The writer gives a list of 32 species of injurious insects, most of them 
well known from other regions, with common names and natural enemies 
of some. 

1408 - Pbrieodns hystrix, a Bug attacking Sesame. — distant, w. i,. in BiUMn of 

Entomoh^icdl Research, Vol. IV, Part 2, p. 143 • X^ndon, September 1913. 

Phricodus hystrix Germar (= Aradus hystrix Germ., Phricodus hyslrix 
Spin., Stenofoma desjardinsii Westw., Phricodus fasciatus Sign.) has been 
found in South and Central Africa, Madagascar and Mauritius. It is now^ 
recorded at Coimbatore (Southern India), on sesame {Sesamim indicum 1^.) 
and is probably a recent introduction there. 

X409 -- SolanophilR paenulata Vaqnita de los melones’O* Injurious to 

Cucurbitaceae in the Province of ^Mendoza (Argentine). — Rbed, Cablos s, 

in Agronomia, Year IV, Vol. 11 , No. 17-18, pp. 194-197. Buenos Aires, 1913. 

TWs insect, which is found abundantly on melons, lives also on other 
Cucurbitaceae (pumpkin, watenndon, cucumber, etc.) The larvae are 
very voracious and cause the appearance in spring of circular spots, 3 cm. 
in diameter, on the leaves; later the tissues are devoured completely, so that 
the spots become holes. 

The writer describes the life-history of the insect, which appears to 
have no natural enemies. He observes that it is particularly susceptible 
to the action of insecticides, and further that it remains exposed on the 
plants throughout its life-history, being particularly active during the day. 
It is therefore easy to control. 

It frequently happens that these plants are attacked at the same time 
by aphis and Solanophila, The writer recommends spraying in December 
with an emulsion of ordinary soap and kerosene oil. The 3 per cent, extract 
of tobacco did not give good results. A mixture of aceto-arsenite of copper 
(i gram per litre of water) and i gram of lime was found most effective. The 
spraying should be repeated every 10 or 15 days until the insect disappears. 
A practical method of control which does not cost much is collecting the lar¬ 
vae in the morning when they are torpid, either by shaking the plants over 
canvas stretched underneath or by hand-picking. 


(Ed.) 


(1) See also Nos. 438-440, B. Beb, 1913. 



1930 INS3SCTS INJURIOUS TO VARIOUS CROPS 


1410 - Eleodes omissa var, borealis. Injurious to Fruit-Trees and Water¬ 
melons in California. — Bssig, B. O. in The Monthly Bidtetin of State Commission 
of Horticulture, Vol. II, No. 8, p 6ay, fig. 356. Sacramento, California, August 1913, 

During May and June 1913 Eleodes omissa borealis (Tenebrionidae) 
was reported in various districts in California, as causing considerable 
damage to oranges and watermelons. In one orchard a large number of 
apricots and plums were completely destroyed by these insects. They 
appeared in such numbers as almost completely to cover the ground below 
the infested trees. Poisoned bran was found of'little use, since the insect 
prefers to feed on the plants. Spraying with poisonous solutions gave no 
better results. It is very probable that the appearance in such large numbers 
of this insect was due to the abnormally dry season. 

- The Prune Aphis {Aphispruttifoliae Fitch) in California. — Essig, b. o. 

in The Monthly BuUetin of State Commission of Horticulture, Vol. It, No. 8, p. 6^4, 
fig. 355. Sacramento, California, August 1913. 

The appearance of this aphid was recorded in June 1913. Since then the 
aphid has been recorded from many sections of the Sacramento vaU^ 
and has caused alarm to some of the prune growers. The louse is light green 
in colour and is covered with a rather thick coating of fine white powder, 
which at once distinguishes it from all other lice attacking the prune. It 
attacks the tips of the twigs and collects in exceedingly large colonies, 
especially upon the under sides of leaves, which are slightly curled by their 
work- 

in May 1913, the larvae of Syrphid flies and internal Hymenopterous 
parasites were in sufficient numbers to indicate that the pest would be sub¬ 
dued before it did any great amount of damage. In a few sections, however, 
control measures were found necessary; these consisted in the application 
of a spray composed of nicotine sulphate in the proportion of i to 1500. 
A coarse driven spray under high pressure is necessary to force the liquid 
through the powdery waxy?’ coating secreted by the insect. 

1412 - Mytiiaspis coccomytibus dispar n. sp. and Diaspis taxieola 
n. sp., Seale Insects ohserved in Madagascar and Algeria respectively. — 

VAYSsr^RE, P. in La Revue de Phytopcdhologie appliquie^ Vol. I, No. q, p. 124. Paris, 
October 5, 1913. 

Description of two new species. The first was found in large quantities 
on a branch of Manikot from Mad^ascar, and the second occurr^ on yew 
{Taxm baccata) in the Atlas of Blida, A^eria. 
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PREFACE 


This index, though arranged alphabetically, retains the grouping of 
the subjects used in the Mmtkly Bulletin. The arrangement of the sub¬ 
jects in each group is in chronological order of publication, except in the 
case of those relating to Agricultural Development, where the alphabetical 
arrangement was considered more useful. 

Except in the case of the original articles, which are numbered ac¬ 
cording to their pages, the numbers of each subject refer to the paragraphs 
in the Monthly Bulletin. 

The index consists of three parts: one, of the original articles, one 
concerned only with Agricultural Intelligence and the last with Plant 
Diseases. 

This volume of contents has been prepared by the redacteurs Dr. 
Giulio Provenzal and Prof. Giulio Trinchieri. 




THE INTERNATIONAL INSTITUTE OF AGRICULTURE 


The Intel national Institute ol Agriculture was established undei' the 
International Treaty of June yth, 1905, which was ratified by 40 Govern¬ 
ments. Thirteen other Governments have since adhered to the Institute. 

It is a Government Institution in which each Country is represented 
by delegates. The Institute is composed of a General Assembly and a 
Permanent Committee. 
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shall: 

a) Collect, study, and publish as promptly as possible, statistical, 
technical, or economic information concerning farming, vegetable and ani¬ 
mal products, the commerce in agricultural products, and the prices 
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d) Communicate to parties interested, also as promptly as possible, 
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any part of the world, showing the territories infected, the progress of 
the diseases, and, if possible, the remedies which are effective 

e) Study questions concerning agricultural co-operation, insur¬ 
ance, and credit in all their aspects; collect and publish information which 
might be useiul in the various countries for the organisation of works 
connected with agricultural co-operation, insurance and credit. 

/) Submit to the approval of the Governments, if there is occasion 
for it, measures for the protection of the common interests of farmers and 
for the improvement of their condition, after having utilized all the ne¬ 
cessary sources of information, such as the wishes expressed by interna¬ 
tional or other agricultural congresses, or by congresses of sciences applied 
to agriculture or agricultural societies, academies, learned bodies, etc. 
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SUPINO F. - Carp-Breeding in Rice 
Fields in Italy, page 1332, 
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II. ~ AGRICULTURAL INTELLIGENCE 


Jl) INDEX OF SUBJECTS. 


Abaca . Areas cultivated in the Philip¬ 
pines, 27. The Renovation of the A- 
baca (Manila Hemp) Industry, 1036. 

Abaka, 332. 

Abrus precatorias, 262. 

Acacia melanoxylm, 41. 

Acorns and Beechnuts as Food for 
Stock, 957. 

Adansonia digitata, 256. 

Adenanthera pavonina, 262. 

Adulteration and Fraud; Watering of 
butter-milk, 61. Seeds used to adulte¬ 
rate the seeds of Abrus precatorius, 
262. Method of determining the pre¬ 
sence of starch in sausages, 416. 

Aeration of ricks, 576. 

Afrou or yellow yam, 246. 

Afrikander Cattle, 154, 280. 

Agave, i»ee Sisal Hemp. 

Agave Lespinassei (Zapupe Vincent), 
938. 

Agave Sisalana, 250, 355, 938, 1150, 
1257. 

Agricultural Book-Keeping, see Book 
Keeping. 

Agricultural Improvements: Freeing 
Land from Salt, 13, 912, The Land 
cultivation Commission in Schleswig 
Holstein, 340. Scheme for reclaiming 
Puszta Hortobazy in Hungary, 441. 
Soil improvement near Rome, 481. A 
model Improvement with Rounding 
up of Holdings in the Tyrol, 738. 
Warping in England, 914. Example of 
Inten^ve Improvement in the Tuscan 
Maremma, 1381. 


Agricultural Institutions: An Enquiry 
into the Condition of Association in 
Swiss Agriculture, 5. Proceedings of 
the Sixteenth Annual Meeting of the 
American Association of Farmers’ In¬ 
stitute Workers, 6. The Work of the 
Office of Farm Management of the 
United States, 57. Growth and Use¬ 
fulness of the Publication Work of 
the U. S. Department of Agriculture, 
95, The Meteorological Service in Ita- 
ly, page 342. The Swiss Dairy Asso¬ 
ciation, 208. The Agricultural Asso¬ 
ciations of the Cape Province, 209. 
The Land Cultivation Commission 
and the Land Culdvation Office in 
Schleswig-Holstein, 340. The Work of 
the Agricultural Association of Tunis, 
457. The Necessary Changes in the 
Organisation of the Procedure Relating 
to the Sub-division and Re-adjust¬ 
ment of Holdings, 458. The Forma¬ 
tion of Horticultural Committees in 
the Prussian Chambres of Agriculture, 
459. Swedish Institute at Svaldf, 
page 834. Phytopathdogical Laborato¬ 
ry of the National Museum of Rio 
Janeiro, page 858. The Great Agd- 
cultural Week in Paris, 639. Obser¬ 
vatory of Phyti^athology in Turin, 
page WOO. Phytopathological Section 
of the Central Agricultural Experiment 
Station in Stockholm, page 1005. The 
Work of the Swiss Agricultural Asso¬ 
ciation in the Year 1912, 1022. The 
Agricultural In^tutions of Spain, 
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1128. The Financial Measures of the 
Prussian Chamber of Agriculture, 

1129. Resolution ot the Swedish Au- 
tnonties on the Future Position ot 
the Swedish Station for the Improve¬ 
ment of Seeds, 1130. The Work ot 
the Imperial Institute for the Econo- 
mie Development of the British Co¬ 
lonies ana India, page 1803, Reorga¬ 
nization ot the Superior Council of A- 
gricuiture in France, 1314. 

Agricultural Shows, see Shows 

A c^nra-ruguM, 694, 

Ajes, 663. 

Aku prima, 31. 

Aiang-Alang, 120, 168. 

Alcohol, see Distillery. 

Aleunies sp,, 515, 689, 1339. 

A’gau, 280. 

Allium triquetrum, 1157. 

Almcttid: On a Graft-Hybrid between 
Peach and Almond, 1045. 

Alpinia nutans, 310. 

Amblyomma Hebraeum, 43. 

Ammoniaksuperphosphat, page 349. 

Ammophila arenaria, 310. 

Analysis of Agricultural Products: The 
original Chemical Composition of Pe¬ 
ruvian Guano, 112, The Chemical 
Composition of the Oat Kernel, 116. 
Composition of Cambodia Soy Beans, 
122. Composition of Tunisian Wines, 
181, Uniform methods of Sugar Ana¬ 
lysis, 306, Analytical character of the 
Musts in the Canton of Vaud, 309. 
Composition of Canapalia ensiformh, 
498 Composition of Pennisetum pur- 
pureum, 499. Composition of Beet 
Sugar in the Dry Years and the Effect 
of Late Rains, 509. Analysis of va¬ 
rieties of Sugarcane, 513. Composi¬ 
tion of Kukui Oil, 515. The Composi¬ 
tion of Ewe*s Milk, 585. Composi¬ 
tion of the Ma^onnaisr-Beaujolais 
Wines, 602. The Chemical Composi¬ 
tion Sharps and Bran, 606. Prac¬ 
tical Course of Wine analysis, 774. 


Chemical Researches on Seeds of Ca¬ 
cao, 925. Buffalo Milk Analysis, 995 

Anaplasmosis in Cattle, 145. 

Anatomy and Physiology of Live Stock: 
A Study oi the Normal Blood of Ca¬ 
rabao, 146. The Passage of Products 
of the Digestion of Albuminoids from 
the Mother to the Foetus, 544. In¬ 
vestigations into the Micro-Flora of 
me Large Intestine of Cow and Sheep, 
695. Fluctuations in the Body Tempe- 
ratuie berore Parturition in Cow, 
biieep and Goat, 696. Ihe Pepsin and 
Chymosin Question, 697. Report ot 
the Zoometrical Studies made in 1912 
at the Shows at Paris, Rouen and Poi¬ 
tiers, 698. Researches into the A- 
mount of Manganese present in the 
Bodies of Animals, 824. The Effect of 
Intestinal Poisons (Paracresoi and In- 
dol) on the Central Nervous Systems 
of Animals, 825, The Alcohol Con¬ 
tent of Milk after giving Cows Va¬ 
rious Doses of Alcohol and under the 
Influence of Habit, 956, Experiments 
on Carnivora on the Economy of the 
Nitrogen of Food caused by certain 
Salts, especially by Sodium Acetate, 
956. Left-Sided Bearing in Cows, 
1050. The Correlation between Geni¬ 
tal Glands and Dentition, 1051. Re¬ 
searches Respecting the Boron Con¬ 
tent of Milk and Eggs, 1052. The Dis¬ 
tribution of Creatin in the Bodies of 
Mammals, 1166. A Calorimeter for 
Small Animals, 1167. The Effect of 
Previous Nutrition upon Metabolism 
during Fasting, 1168. The Influence of 
the Ingestion of Sodium Nitrate on 
Nitrogen Exchange, 1169. The Effect 
of the Iron Content of Blood Meal 
upon the Iron Assimilation of Ani¬ 
mals fed With it, 1170. The Relation 
of Growth to the Chemical Consti¬ 
tuents of the Diet, 1171. Contribu¬ 
tions to the Knowledge of the Fer¬ 
ments of the Mammary Glands and of 
Milk, 1266. Investigations on the 
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Rate of Resorptioa of Proteins and 
their Decomposition Products in the 
Small Intestine, 1351. Cyanogenesis 
under Digestive Conditions, 1352. 

Amropogon halepeTisii>^ 094. 

Anthrax Spores of Hides and Sldns, M2. 

Apichu, 663. 

Apiculture, see Bee Keeping. 

Apples: Is it Necessary to Fertilize an 
Appie Orchard? 38. Cornell, San Ja¬ 
cinto, Shiawassee Apple, 39. In Ger¬ 
many, page 506, The Composition ot 
Irrigated and Non-irrigated Apples, 
1348. 

Arbutus UnedOj 1093. 

At gas miniatus, 42. 

Aigas persicus, 397, 823. 

Arracacha escalenta, 358. 

Atracacia xanthorrhiza, 358. 

Arsenic: The Presence ot Arsenic in 
Plants, 114. A Note on some inter¬ 
esting Results Following the Internal 
Administration of Arsenic in Cancer 
and Other Diseases of the Foot in 
Horses, 382. Oxidation ot Arsenite of 
Soda in Dipping Tanks, 691. Arsenical 
Dips in Protecting Cattle, 815. Resi¬ 
stance of various animals to Arsenic, 
952. 

Arsenite of Soda in Dipping Tanks, 691. 

Arundo Donax, 265. 

Asparagus Breeding for Rust Resist¬ 
ance, 240. 

Assa-peixe of Brazil: Substitute for 
Hemp, 252. 

Asses, sec Mules. 

Associations, see Agricultural Institu¬ 
tions. 

Atialea Cohune, 1038. 

Aubergine, Very long Perfection, 807. 

Automatic Feeder; Helm’s Automatic 
Feeder, 732. For Poultry, 1283. 

Aviculture, see Poultry. 

Azinheiro, 41. 

Azuoena, 694. 

CASEl FIUlNS, 589. 

BacUlus subUUSf inoculation in Soil, 14. 


Baco, 332. 

Bacteriology and Soil Organisms: Inve¬ 
stigations on Sickness ot Soil, 14. 
Accumulation of Nitrogen in the Soil 
by Micro-organisms, 110. The Effect 
of Toluol and Carbon Disulphide upon 
the Micro-Flora and Fauna of the 
Soil, 467. Denitiobactermm thermo- 
phi I um sp. nov : a Contribution to the 
Lils-History of Thermophile Bacteria, 
468. The Partial Sterilization of Soil 
and the Nature of the Limiting Factor 
of Bacterial Development, 646. Some 
Bacteriological Studies of Old Soils, 
779. Recent Work of the Bacteriolo¬ 
gical Section of the Central Agricultu¬ 
ral Experiment Station at Experimen- 
talfallet near Stockolm, page 1478, 
The Question of the Inoculation ot 
New Crops on Moor Soil, 1135. Expe¬ 
riments on Denitrification, 1136. The 
Bacterial Activity of the Soil in Rela- 
don to some of its Physical Proper¬ 
ties, 1240. Studies in Bacteriological 
Analysis of Indian Soils : No. 1, 1910- 
191), 1242. 

Bambonassa, 373. 

Bananas: Encouragement to Planting 
m Mexico, 444. Their Cultivation and 
Utilization, Trade in Banana Products. 
Classification of the Genus Musa, 
947. Some Results obtained in Stu¬ 
dying Ripening Bananas With the 
Respiration Calorimeter, 1031. 

Bani, 127. 

Baobab Oil, 25J. 

Barabangas, 132. 

Barium : The Occurrence of Barium in 
Tobacco and Other Plants, 924, 

Barley: Comparative Experiments in 
Barley Cultivation, 26. A Summary of 
Experiments in Barley Growing con¬ 
ducted during the Eleven Years 1901- 
1911, 119. Acreage and Production 
in Japan, page S36, Comparative Tran¬ 
spiration Experiments With Awned 
and Awnless Barley, 238. How Thickly 
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Should Seed be sown on Mountain 
Farms? 241. Noltch's Imperial Barley 
cultivated in Hungary, 242. Cultiva¬ 
tion Experiments with Spring Barley, 
243. Svaldf Golden Barley (« Gull- 
kom »), 495. Trial of a Barley Drying 
Plant, 1370. 

Barosma bettLlina, crenulata, serratifo- 
lia, 1344. 

Batata edulis, 663. 

Batata salsa, 358. 

Beans : Phaseolus lunatus, Lima beans 
etc., 245. Dwarf Haricot Bean, Dwarf 
Butter Beans, Runner Beans, 374. The 
Jack Bean and The Sword Bean, 498. 
Extra early Dwarf Mangetout Haricot 
with green seed, 807. 

Bee Keeping; Mendelian Methods ap¬ 
plied to Apiculture, 162. Notes on 
Bee-keeping in Australasia, 163. The 
Fungi of the Bee-Hive, 164. Sacbrood, 
a Disease of Bees, 398. The Wurttem- 
berg Apicultural Stations for the Pro¬ 
duction of Selected Queen Bees, 720. 
Consumption of a Hive of Bees du¬ 
ring the year, 966. Further Report on 
the Isle of Wight Bee Disease, 1185. 

Beechnuts as Food for Stock, 957. 

Beet, see Sugar Beets. 

Biliary Fever or Horses, 43. 

Binlid or Broken Rice, 27. 

Biorisator, new apparatus and method 
ior milk sterilization, 1190, 1389. 

Bixa Orellana, 203. 

Black-pitted Tick, 43. 

Blood Meal, 1170. 

Blue Grass, 152. 

Blue Pick, 43. 

Blumea balsamifera, 2^. 

Boehmeria caudafa, 252. 

Boehmeria nivea, 249. 

Bokalaky, 132. 

Bones, 561. 

Bont Tick, 43. 

Book-keeping, Agricultural: Measures 
adopted in Switzerland, page 13. Mea¬ 
sures adopted in Sweden to spread 
Book-keeping among Farmers, page 


173, The First Year of Book-keep¬ 
ing at the Agricultural Institute of 
Rotholz in Tyrol, 173. A Cantonal 
Agricultural Book-keeping Office, 174. 
Agricultural Book-keeping in Austria, 
410. The Net Returns of Farms con¬ 
nected with the Book-keeping Asso¬ 
ciation at Konigsberg in Prussia, 987. 

Boophilus decoloratus, 43. 

Boron; Effect of Compounds of, upon 
Plants, 483. Researches Respecting 
the Boron Content of Milk and Eggs, 
1052. 

Botany, Agricultural: Investigation on 
the Relation between Anatomical Struc¬ 
ture and Physiological Characters in 
Oats, 356. Solanum Chimeras, 484. 
On Some Vegetative Anomalies of 
Tiifolium pratense, 485. Self Colou¬ 
red Violet Seeds of Pisum arvense, 
486. Distribution of Nicotine in the 
Leaves of Kentucky Tobacco, 1030. 
On the Presence of Connecting Thre¬ 
ads in Graft Hybrids, 1032. See also, 
Chemistry and Physiology of Plants. 

Bran, The Chemical Composition of, 
606. 

Breadmaking : Characteristics of Ger¬ 
man Cereals. Properties of Rye and 
Wheatmeal, 25. The Content of So¬ 
luble Nitrogenous Substances, as a 
Criterion of Flour, 605. Researches on 
the Digestibility of Bread, 607. 

Breeding of Live Stock; Some Data on 
the Inheritance of Horns in Sheep. 
148. Pigments carried by Cattle, 275. 
The Fertility of Hybrids in a Mamma¬ 
lian Species-Cross, 699. Why Inbreed¬ 
ing Decreases Fertility, 828. The 
Present State of the Question of In¬ 
breeding in Germany, page 14BO, Ca¬ 
stration in Relation to the Secondary 
Sexual Characters of Brown Leghorns, 
958. Breeding-Experiments with 
Ducks, 959. Dairving without Breeding, 
979. The Presence of the Barred Plu¬ 
mage Pattern in the White Leghorn 
Breed of Fowls, 1053. On Se»-Limi- 



— 17 — 


ted Inheritance in Cats, 1054. A Me¬ 
thod of Determining Early Stages ol 
Pregnancy in Mares, 1267. Results of 
Investigations on Heredity in Pigs, 
1268. A Contribution Towards an A- 
nalysis of the Problem of Inbreeding, 
1353. Preliminary note on some Ex¬ 
periments with a Polymorphic Pha- 
smid, 1364. The Inheritance of Coat 
Colour in Horses, 1355. See aho En¬ 
couragement of Breeding. 

Breeding, Plant, see Selection. 

Brewing: Barley for Brewing, 26. 
Drying of Yeast in Germany, page 
692. See also Barley and Yeast. 

Broom Com : Manuring of, 935. 

Brown Tick, 43. 

Buchu, Cultivation, 1344. 

Buffalo Milk Analysis, 991. 

Building Construction: A Cutting-Out 
Gate for Hogs, 293- A Practical Floor¬ 
ing for Pig Styes, 405. A Handy 
Sheep Dip, 574. Automatic Drinking 
Troughs, 575. Basket-Work Ventila¬ 
tors, 576. Helm’s Automatic Feeder, 
732, An Apparatus for Drying Cot¬ 
ton, 733. Systematic Ventilation of 
Stables, 853. Prize Designs for Double 
Dwelling House for Asricultural La¬ 
bourers, 978, Mpine Cheese Shed, 
1077. A Practical Flooring for Pig- 
styes, 1285, Watering Place on Moor 
Pastures, 1286. 

Burgo, 41. 

Buri, 127. 

Butter; Manufacture with Culture Star¬ 
ters in Italy, page 51^. Exports from 
Denmark in 1912, 336. The Manufac¬ 
ture of Butter for Storage, 744. The 
Butter Problem, 980. Factors influen¬ 
cing the Change in Flavour in Sto¬ 
rage Butter, 1087. Control of Butter 
Yield, 1390. 

Butz’ Drains in Peat Moors, 229. 

Caapi San Juan, 694. 

Cabbage; Early Copenhagen Cabbage 
and Brussels Sprouts, Merveille des 


Marches, 374. Early Cabbage, King of 
the Markets, 807. 

Cacao ; Cacao Husk as a Feed for Milch 
Cows, 156. Cacao Manuring Expe¬ 
riments in Dominica, 270. In the Gold 
Coast, 332. Importation into Germany 
Irom the German Colonies, 336. In the 
French Colonies, 370. New Species of 
Shade Trees for Cacao, Vanilla and 
Coffee Plants, 371. Production and 
Consumption of Cocoa, 521. Obser¬ 
vations on the Preparation of Cacao, 
806. Chemical Researches on Seeds, 
925. 

Cajanus indicus, 203, 1143, 1263 

Cake . Perilla, 47, 384. Linseed, 48. 
Tomato-seed Cake, 385. Para Rubber 
Seed Cake, Digestibility Experiments 
with Sheep, 1362. 

Calcium as an Antitoxin to Certain Nu¬ 
tritive Salts in Water Cultures of Peas 
and Lupins, 654. 

Calcutta Pea, 47, 

Calf Rearing on the Emulsion System, 
with Coconut Butter as Cream Substi¬ 
tute, page 167. 

Calorimeter: for Small Animals, 1167. 
In studying Ripening Bananas, 1031. 

Camel, Annual Report on Diseases, 381. 

Camotes, 663. 

Camphor: Recent Studies on the Pro¬ 
duction of Natural, 260. 

Canarium polyphyHum, 516. 

Canaimlia enufomis and C. gladiatta,, 
498, 1263. 

Cancer of the Foot in Horses, 382, 

Cannabis saiiva. Research on the Varia¬ 
bility of the Sexes, 1252. 

Capsicum, 680. 

Carabao, 146. 

Cardoon, Improved White, 807. 

Carludovica pdmata in Brazil, 373. 

Carob, Manuring of, 1047. 

Carp ; Experiment in Feeding on Acorns 
at Trachenberg, 287. Actinomycosis 
of Prussian Carp, 722. C^p Breeding 
in Rice Fields in Italy, page 1332. 
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Carrot: Red half-short cylindrical, 374. 
Improved Saint Fiacre, 807. 

Carvalho alvarinho y negral, 41. 

Casein: on the forms assumed by Pho¬ 
sphorus and Calcium in Milk, 414. 

Cassia florida, 203. 

Cdstaaea vesca^ 41. 

Castilloa; Tapping, 167. A New Instru¬ 
ment for Tapping, 1373. 

Castor-oil Plant, 1152. 

Catalytic Radioactive manures, 550. 

Cattle: The Recent Development of 
Cattle Breeding in Germany, page 8. 
Ticks of Cattle, 42, 43. Nodular Hel¬ 
minthiasis, 44. Supply of Store Cattle 
and Slaughter of Young Cattle in Great 
Britain, 49. Calf Rearing on the £mul- 
son System, page 167, Regulation for 
Cattle Sales on a Large Scale in the 
Villette Market, Paris, 93. Anaplasmo- 
sis in Cattle, 145. Tne Supply of A- 
gricultural Cattle in India, 153. Afri¬ 
kander Cattle, 154. Maize Distillery 
Residues as a Feed for Milch Cows: 
Influence on the Composition of the 
Milk, 155. Cacao Husk as a Feed for 
Milch Cows, 156. Number in Japan, 
page 336, Pigments carried by Cattle, 
275. In the Kivu, 276. Jersey-Angus 
Cattle, 279. Crosses between Algau 
and African Cattle, 280. In Morocco, 
38 i. Feeding Beef Cattle in Alabama, 
390. The Influence of the Stage of 
Lactation on the Composition and Pro¬ 
perties of Milk, 391. Royal Jersey 
Agricultural and Horticultural Society, 
392. The Administrative Measures ta¬ 
ken in Holland in favour of Cattle 
Breedaig, page 667. The Austrian 
Cattle Census of December 31, 1910, 
and the Fluctuations in the Number 
of Cattle binoe 1900, especially as re¬ 
gards Milch Cows, 551. A Contribu¬ 
tion to the Knowledge of Tarantais 
Cattle from the Zootechnical and Eco¬ 
nomic Standpoints, 552. The First 
Show of the Red Cattle of Central 
Germany at Bledenkopf, 553. The 


Slaughter of Cows in Calf and its 
Influence on Beef Production, 554. 
Influence of Alpine Grazing and Wea¬ 
ther on the Milk-Yield of Cows, 555. 
The Variations in the Composition and 
Properties of the Milk from the Indi- 
\ddual Cow, 556. The Milking Tests 
of Tyrolese Cattle-Breeding Associa¬ 
tions, 557. The Inheritance of the 
Property of Milk Production and the 
Utilization of the Results Obtained by 
the Control Society, 712. The Latest 
Decisions of the Control Associations 
m the District of Mahnohus in Swe¬ 
den and in Denmark, 713. The Rela¬ 
tion Between Live-Weight and Per¬ 
formance in Cows, 835. Studies in 
Dairy Production, 836. A Kansas Call- 
Wintering Test, 960. Cattle Raising in 
Jamaica, 961, The Cost of Keeping a 
a Heirer up to its first Calving, 984. 
The Results yielded in 1912 by the 
Pasture for Young Cattle at Laineck, 
of Cattle, 1176. Welsh Black Cattle, 
Breeding and its Importance in Ger¬ 
man East Africa. The Various Breeds 
of Cattle, 1176. Welsh Black Cattle, 
1177. Carcase Test of the Piedmontese 
Breed of Cattle, 1178. The Correla¬ 
tion between the Percentage of Milk 
Fat and the Quantity of Milk Produ¬ 
ced by Ayrshire Cows, 1179. Inve¬ 
stigations into the Daily Variations in 
the Specific Gravity and Fat Content 
of the Milk of a Large Herd, 1180, 
The Possibility of Increasing, with E- 
conomic Advantage, the Average Fat 
Content of Cow's Milk, 1181. Re¬ 
port on the Woburn Calf-Rearing Ex¬ 
periment, 1912-13, 1269. The Profi¬ 
tableness of Keeping Stock, 1290 
Comparative Trial of Ostfriesland and 
Simmental Cows in Hungary, 1359. 
Comparative Fattening Experiments 
on Marsh and Moor Pastures in Ger¬ 
many, 1360. 

Cauliflower, Marvel of All Seasons, 807, 

Ceara, see Manihot, 



— 19 — 


Ceiba pentandra, 1149, 

Cereals : Recent Scientific Investigations 
described in the First Collective Re¬ 
port of the Experiment Station for 
Cereal-Testing, 25. How Thickly 
should seed be sown on Mountain 
Farms? 241. Manuring with Soluble 
Manures in Dry Years, 346. The Pro¬ 
gress of Cereal Seed Selection in 
France, page 972. Cereal Breeding in 
Germany, page 985. American Cereal 
Esiccator, 847. Influence ot Pickling 
on the Germination of Cereals, 931. 
Cereal Experiments in the Texas Pan¬ 
handle, 1034. Results of Drilling Ma¬ 
nures in Hungary, page 4696. 

Cheese : A Study of the Gases of Em- 
memal Cheese, 62. Variations in the 
Composition of Whole Milk used in 
Cheese Making, 298. The Determina¬ 
tion of the Water Content of Chee¬ 
se, 302. Manufacture with Culture 
Starters in Italy, 514. The Manufac¬ 
ture of Cheese in the Grisons from 
Skimmed Cow’s Milk, 413. Study on 
the Technique of the Manufacture of 
Parmesan Cheese, Lodi Type, 588. 
The New Warm-Chamber Method of 
Making « Grana » Cheese, 745. « Ban- 
krotej) Cheese, 746. The Microflora 
of Stilton Cheese, 747. The Manu¬ 
facture of Cheddar Cheese from Pa¬ 
steurized Milk, 867. The Bacteriology 
of Cheddar Cheese, 868. Experi¬ 
ments In Making Camembert Cheese 
according to die Von Maze Method, 
869. A Comparison of the Acid Test 
and the Rennet Test for Determining 
the Condition of Milk for the Cheddar 
Type of Cheese, 993. A Study on Milk 
and Cheeses in Greece, page 1335. 
The Manufacture of Cheese from 
u Healed» Milk, 1088. Practical Me¬ 
thods for the Determination of Fat in 
Cheeses, Comparison of the Methods 
in Use, with Special Regard to the 
New Processes of Kooper arid Wendler, 

1197. On the Defect Known as « Kny- 


pers» in Edam Cheese, 1293. Rein¬ 
deer Milk and Reindeer Cheese, 1388. 
The Scientific Basis of Cheese Ma¬ 
king and the Use of Artificial Ren¬ 
net in the Manufacture of Emmental 
Cheese, 1391. 

Chemistry and Physiology of Plants: 
The Presence of Arsenic in Plants, 

114. Mode of Action of Weak Solu¬ 
tions of Electrolytes on Germination, 

115. The Chemical Composition of 
the Oat Kernel. Variety and Variation, 

116. On the Application of Precipi- 
tine Reactions to Seed Identification, 

117. The Effect of the Concentration 
of Nutritive Solutions upon their Ab¬ 
sorption by Plants, 235. Transpiration 
in Plants in Relation to Atmospheric 
Humidity, 236. The Wilting Coeffi¬ 
cient for Plants in Alkaali Soils, 237. 
Comparative Transpiration Experi¬ 
ments with Awned and Awnless Bar¬ 
ley, 238. The Intensity of Light and its 
Efleets on Vegetable Assimilation, 
351. The Effect of Weak Acids on 
Germination, 352. Causes afiecting 
the Loss and the Retention of Water 
Vapour by Plants, 482. The ESect 
upon Plants of Boron Compounds, 483. 
Calcium as an Antitoxin to Certain 
Nutritive Salts in Water-Cultures of 
Peas and Lupins, 654. Modifications 
and Mutations of Tuberous Plants, 655. 
Studies in Nitrogen Nutrition in 
Plants, 791. The Effect of Artificial 
Shading on Plant Growth in Louisia¬ 
na, 792. The Resistance Offered by 
Leaves to Transpirational Water 
Loss, 793. Natural Root-Grafting, 794. 
On the Penetration of Different Forms 
of Nitrogen in Plants: Adsorption 
Phenomena, Influence of the Nutri¬ 
tive Medium, 923. The Occurrence of 
Barium in Tobacco and Other Plants, 
924, Chemical Researches on Cacao 
Seeds, 925. Some Results obtained in 
Studying Ripening Bananas with the 
Respiration Calorimeter, 1031. Expe- 
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riments on the Availability of Gluco¬ 
samine Hydrochloride as a Source of 
Nitrogen for the Nutrition of Corn 
[Zea Mays) and Beans {Phaseolus 
maltiflorus), 1141. Influence of the 
Partial Suppression of Food Reserve 
in the Grain on the Anatomy of 
Plants, 1251. The Substances classed 
as Nitrogen-free Extract in Feeding- 
Stuffs and Human Foods, 1330. The 
Enzymes of the Tobacco Plant, 1331. 
See also, Germination, Selection. 

Cherry ; Production of a New Variety 
of Cherry, 268. In Germany, page 
509. Ten Years’ Returns of a Chery 
Orchard in Holland, 580. 

Chickling Vetch. 47. 

Chickpea, 47. 

China Grass, 249. 

Chysanosojtia actinoidei,, 4b. 

Chlorine: on the Circulation on the 
Earth, 1522. 

Chrysanthemum {Pyrethrum) cinerariae- 
folium. Growing, 372. 

Ciccr arietinam, 47. 

Cinnamomum Camphora, 2o0. 

Citrus Fruits : The present condition of 
Citrus Growing in Spain, page 161. 
Citrus Growing in Rhodesia, 269, 532. 
Data on the Cultivation of Citrus 
Fruit in the Province of Salerno, Ita¬ 
ly, 531. Cultivation of Limes in Do¬ 
minica, 1263. See Orange, etc. 

Cleistogamy in Rice, 657. 

Climate, see Meteorology. 

Clover: Exportation and Importation 
into Hungary, 124. Two New Species 
of Clover, 359. As Manurial Agent, 
474. Comparative Experiments on Red 
Clover of Different Origins at the 
Svaldf Institute during 1907 to 1912, 
1144. 

Coca and the Cocaine Industry in Peru, 
1262. 

Cocksfoot {Dactylis glomerata)^ 1142. 

Cocoa, see Cacao. 

Coconut Palm: Remarks on the Coco 


Palm, 40. Coconut Butter as Cream 
Substitute in Calf Rearing, page 167. 
Coconut Kernels, Importation into Ger¬ 
many fron the German Colonies, 335. 
Manuring of Coconuts in the Seychel¬ 
les, 1160. 

Coffea arabica, 33. 

Coffea robusta, 40, 369. 

Coffee : The Coffee Plant in Arabia, 33. 
Cojfea robusta interplanted with 
Coco Palm, 40. Importation into Ger¬ 
many from the German Colonies, 335. 
Study of Coffea robusta, 369. New 
Species of Shade Trees for Coffee, 
371. Experiments on Growing Coffee 
under Shade, 676. The Production uf 
Coffee in the French Colonies, its Im¬ 
portance in the Consumption of the 
Mother-Country, 1042. 

Cohune Nuts, 1038. 

Coir: Mechanical Extraction, 40. 

Cola de zarro, 694. 

Cola Nuts : In the Gold Coast, 332. 

Cold Storage : Instruction in Cold Sto¬ 
rage Methods in France, in 1912-1913, 
4. Bartlett Pear Precooling, 534. Ef¬ 
fect of Freezing upon the Composi¬ 
tion of Milk, 584. The Application of 
Artificial Cold to Food Products 
(Early Vegetables, Meat, Fish, Musts 
and Wine) in North Africa, 603. In 
Wine Making, 749, 750. Use of Colu in 
the Dairy, 861. The Origin of the In¬ 
dustry and Trade of Cold-stored Meat, 
1090.^ 

Colebra, 41. 

Colonial Agriculture : College at Tunis, 
207. In Italy, page 1135. 

Competitions, see Shows. 

Congresses: 6, 12, 105, 106, 219, 221, 
222, 223, 342, 461, 641, 776, 908, 
1023, 1132, 1238, 1320. 

Copper Salts : Cupric Treatments and the 
Nitrification of the Soil, 911. 

Copra: Copra in the Gold Coast, 332. 
Importation into Germany from the 
German colonies, 335, 1017. 

Copra Bug, 63. 
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Copra Itch, 97. 

Corcebus undafas, 41. 

Cork Oak : The Economic Importance to 
Portugal of the Cork Oak and lis Pro¬ 
ducts, 41. 

Cotton : The Branching Habits of Egyp¬ 
tian Cotton, 28. Cotton Growing in 
Louisiana, 125. Cambodia Cotton >n 
Bombay Presidency, 126. Improve¬ 
ment in India, 127. In Italian Soma¬ 
liland, Benadir, 203. Cotton Industry 
of Nyasaland, 248. In the Gold Coast, 
332. Importation into Germany from 
the German Colonies, 335. Cotton In¬ 
dustry in the West Indies, 360. Cotton 
Experiments in the Cape Province, 
361. Cotton Experiments in British 
Guiana, 362. Cottonseed meal, deter¬ 
mination of the Amount of Hulls, 
386. Fibre from Different Pickings of 
Egyptian Cotton, 503. Durango Cotton 
In the Imperial Valley, California, 
504. Russian Cotton, 666. The Cotton 
Industry of Northern Nigeria, 667. 
Cotton in Egypt and the Anglo-Egyp- 
tian Sudan, 668. Apparatus for Drying, 
733. Cotton in Egypt and the Anglo- 
Egyptian Sudan, 801. Egyptian Cotton 
Culture in the Southwest (United Sta¬ 
tes), 802. The Development of Cotton 
Growing in British Possessions, 936. 
Cotton-Growing Experiments in Sicily 
in 1912, 937. Soil Moisture Determina¬ 
tions for Cotton, 1025. Manuring Expe¬ 
riments on Cotton in Italy, 1035. Cot¬ 
ton Problems in Louisiana, 1147. In 
India, 1148. Cotton Farming in the 
Southwest, 1256. The Movements of 
Soil Water in an Egyptian Cotton 
Field, 1323. Report on Irrigation Expe¬ 
riments with Cotton at Richard-Toll 
(Senegal) 1912-13, 1336, 

Cows, see Cattle, 

Cross Breeding, see Hybridisation and 
Breeding. 

Cuttings: Method for keeping alive for 
long periods, 502. On Stumps for plan¬ 
ting Hevea, 517. A comparison bet¬ 


ween the Cuttings of Grafted and Un- 
gratted Vines, 808. 

Crotolaria interplanted with Coconut- 
palm, 40. 

Crotolaria sp. Dangerous to Cattle, 1350 

Cryptostcgia madagascaiiensis, 132. 

Cucumber, 807. 

Cultivation, Methods of: Use of Dyna¬ 
mite for Breaking up Land. Experi¬ 
ments conducted at the Agricultural 
Station of Lausanne (Switzerland), 230. 
Field Records relating to Subsoil Wa¬ 
ter, 471. Experiments in Subsoiling 
at San Antonio, 472. Rotation in the 
Middle West of the United States, 583. 
The Present State of Motor Cultivation 
in Germany, page 852, The Effect of 
Loosening the Subsoil on Yield, 650. 
The Possibilities of Profitable Cultiva¬ 
tion in the Dry Districts of Cey'on, 
651. The Effect of Bastard Trenching 
on the Soil and on Plant Growth. 1325. 

Cuprcssus glauca, 41. 

Cush-Cush Yam, 246. 

Cyanamide, see Manures, Nitrogenous. 

Cynodon Dactylon, 694. 

tytisns Adami, 1032. 

Dai Bl 200. 

Dairying : The Importance of infectious 
Catarrh of the Vagina in the Control 
of Milk, 60. A Quick Method of detec¬ 
ting Water in Buttermilk, 61. Dairying 
in Hungary in 1911, !75. The Swiss 
Dairy Association, 208, Congress of 
the Dairy Industry at Berne, 222. 
Trial of the Hand Power Separator 
«Lacta 2», 291. Variations in the 
Composition of Wliole Milk used in 
Cheese Making, 298. Wfiey Lemon¬ 
ade, 301, Extract from the Report of 
the Swiss Dairy Institute in Berne 
for the Year 1911, 411. The Alpine 
Dairy Industry, 412. The Manufacture 
of Cheeses in the Orisons from 
Skimmed Cow’s Milk and Whole 
Goat’s Milk, 413. Dairying versus Fat¬ 
tening, 682. The Lisbon Milk Supply, 
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586. The Estimation of the Efficiency 
of Commercial Rennet, 587. A Thread- 
Forming Lactic Acid Bacillus {Bacil¬ 
lus casei fllans), 589. The Determina¬ 
tion of the Fat Content ol Cream by 
Dr. K6hler according to Du Roi- 
Hoffmeisters Rinsing Method, 591. 
The Money Value of Skimmed Milk, 
592. Model Dairy at Riga, 593. The 
Nursery Milk Establishment of the 
Town of Stendal, Germany, 594. Cal¬ 
culation of the Cost of Production in 
Peasant Farms, 854. Three Years of 
Dairy Farming, 857. The Use of Cold 
in the Dairy, 861. Modifications in the 
Composition of Cows’ Milk Due to the 
Use of Drugs, 862. A Comparative 
investigation of the Digestibility of the 
Protein of Raw Milk and of Milk De¬ 
siccated at High Temperatures, 865. 
The Effect of the Salts of the Rare 
Earths upon the Coagulation of Milk by 
Rennet, 866. Utilization of Skimmed 
Milk as Food ior Calves, p. 1157, Dai¬ 
rying without Breeding, 979. The Eco¬ 
nomic Causes of Decreased Milk Pro¬ 
duction in Austria Hungary, 981. The 
Determination of Fat in Dried Milk, 
992. A Study on Milk and Cheeses in 
Greece, page 1335. Difference in the 
Returns of two Dairy Farms and its 
Causes, 1080. Preparation and Use of 
Yoghurt, 1086. The Correlation bet¬ 
ween the Percentage of Milk Fat and 
the Quantity of Milk Produced by Ayr¬ 
shire Cows, 1179. Investigations into 
the Daily Variations in the Specific 
Gravity and Fat Content of the Milk 
of a Large Herd, 1180. The Possibility 
of Increasing with Economic Advan¬ 
tage, the average Fat Content of Cow’s 
Milk, 1181. Trial of a Small Steanf 
Cream-Pasteurizer, 1282. Recent Ex¬ 
perience and Progress in Germany, 
page 1826. Cost of Milk Production in 
Mexico, 1386. The Actual State of the 
Dairy Industry in Japan, 1387. Rein¬ 
deer Milk and Reindeer Cheese, 1388. 


See also Milk, Cheese, Butter, Milk¬ 
ing. 

Dankali, 663. 

Date-Palm: Date Sugar Industry in 
Bengal, 671. On the Cultivation of the 
Date Palm for Fruit in Sicily, 687. 
Export of Shoots of Date-Bearing 
Palms, 948. 

Denitrification, see Bacteriology and Soil 
Organisms. 

Denitrobacterium thermophilum, 468. 

Dermacenfor venustns, 42. 

Dermestes cadaverinus, 63. 

Desiccator: An Apparatus for Drying 
Cotton, 733. American Cereal Esicca- 
tor, 847. Portable Wheat Esiccator, 
973. Continuous Drying Apparatus for 
Agricultural Industry, 974. Improved 
Universal Desiccator for Drying Po¬ 
tato Slices, Beet Leaves, Cereals, 
Beet Seeds, etc. 1074. 

Desmodium hirtum, Leguminous Forage 
Plant Recommended for the Preven¬ 
tion of the Development of Weeds and 
as Green Manure for Tropicaal Plants, 
1146. 

Development of Agricu'^ture in Different 
Countries : Brazil (Parana), 448. Bra¬ 
zil (Rio Grande do Sul), 337. Bulga¬ 
ria, 626. Chad, Military Territory, 447. 
Denmark, 336. French Tropical Colo¬ 
nies, 446. German Colonies, 335, 629, 
767, 1017. Gold Coast, 332. Great 
Britain, 445. Greece, 766. Guatema¬ 
la, 631. Guinea, French, 627. Holland, 
902. Indo-China in 1911, 333. Japan, 
page 331. Japan, Formosa, 630. Ma¬ 
dagascar, 204. Mozambique Province, 
Portuguese East Africa, 628. New 
Zealand in 1912, 334. Peru (Valley of 
Ica), 449. Philippine Islands, 450. Ru¬ 
mania, 625. Russia, 901. Somaliland, 
Italian (Benadir), 203. 

Dioscorea sp., 246. 

Diphtheria in Fowls, 51. 

Dipsacus fullonunif 135, 

Dipping Tanks : Oxidation of Arsenite of 
Soda, 691. The Action of Arsenical 
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Dips in Protecting Cattle from Infesta¬ 
tion with Ticks, 815. Cattle Dipping 
at Short Intervals, 1264. 

Distillery : Maize Residues as a Feed for 
Milch Cows, 155. The Manufacture of 
Nipa Alcohol in the Philippines, 604 
Use of Prickly Pears for Alcphol Pro¬ 
duction, 994. Alcohol from the Fruit 
of the Strawberry Tree (Arbutus line- 
do), 1903. Plum Brandy, Improve¬ 
ments in its Manufacture, 1204. 
Distributors of Manures. 166, 289. 
Djebars, 948. 

Dog Tick, 43, 

Dogs, Treatment of Surra, 819. 

Dolichos multifloruSi 1334. 

Drainage: Experiments with Butz' 
Drains in the Peat Moor near Bernau 
on the Chiem See, 229. The Experi¬ 
mental Drainage Field at Josephsdorf, 
Germany, 048. The Best Cross-Sec¬ 
tion for Ditches in Drainage Opera¬ 
tions, 649. New System for Draining 
Land and Freeing it from Salt, 912. 
Experiments in Belgium, 913. Box 
Drainage, 1324. 

Drills: Manure Drill, 289. The Pracner 
Drill, 403. Results of Drilling Manu¬ 
res in Hungary, page 1696. Drill for 
Beet Seed, 1070. Hand Drill with Re¬ 
volving Tube, 1368. 

Drinking Troughs: Automatic Drinking 
Troughs, 575. For Pigs, 1189. See also 
Watering. 

Drought, Resistance of Pastures to, 664. 
Dry-Farming: International Dry-Far¬ 
ming Congress and Soil Products Ex¬ 
position at Tulsa, Oklahoma, U. S. A., 
from October 22 to November 1, 1913. 
223. Field Records relating to Subsoil 
Water, 471. Experiments in Subsoiling 
at San Antonia, 472, Dry Farming in 
India, 473, The Possibilities of Profi¬ 
table Cultivation in the Dry Districts 
of Ceylon, 651. 

Drying of Agricultural Products: Yeast, 
Dry, as Fodder, 47. The Development 
of the Dried Yeast Industry in Ger¬ 


many, page 692. The present State of 
the Potato Drying Industry in Germa¬ 
ny, page 1342. Improved Universal 
Desiccator tor Drying ol Agricultural 
Products, 1074. The Present State of 
the Industry of Esiccating Forage, 
1094. Trial of a Barley Drying Plant. 
1370. Potato Drying Plant, 1372. 
Dryobalanops Camphora, 260. 

Ducks : Breeding in Great Britain, page 
673. Breeding Experiments witn, 959. 
Damoria Heckeli, 332. 

Dynamite for breaking up Land, 230. 
Dynamometer for Steam Ploughs, 401. 

Earthnuts : Peanut Butter, 65. In Ja¬ 
va, 120. In Italian Somaliland, 203. 
Importation into Germany, 335. 
In Gujeral, 803. 

East Coast Fever, 43. 

Education and Experimentation in Agri¬ 
culture and Foresty : The Position and 
Condition ol the Prussian Rural Con¬ 
tinuation Schools during the Financial 
Year 19U, 2. Standardization of In¬ 
struction in Forestry in the United 
States, 3. Instruction in Cold Storage 
Methods in France in 1912-1913, 4. 
Agricultural Continuation Schools in 
Belgium, 99. Second International 
Congress of Instruction in Househald 
Management at Ghent, Belgium, in 
June 1913, 105. Third International 
Congress of Farm Women at Ghent, 
106. A Retrospect of the Scholastic 
Year 1911-12 in the Agricultural and 
Forestry Schools and Colleges in Au¬ 
stria, 205. New Regulations Affecting 
the Study of Agriculture at the Uni¬ 
versity of Cracow, 206. The Colonial 
Agricultural College at Tunis, 207. 
The Organization and Present Con¬ 
dition of Agricultural Instruction in 
Belgium, 338. The New Bill for the 
Advancement of Agricultural Instruc¬ 
tion in Canada, 339. Grants for A- 
griculturai Education and Research in 
England, 1911-12, 452. The Practical 
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Rural Economy of the Rural Agricul¬ 
tural Colleges and Agricultural Schools 
in Hungary, 1909-1911, 453. The A- 
gricultural College at Grignon (Fran¬ 
ce), 454. The Canadian Experimental 
Farms Report for the Year ending 
March 31st, 1912, 455. A Proposed 
Tropical University, 456, Courses of 
Instruction and Lectures on Fruit, Ve¬ 
getable and Flower Cultuie in Bel¬ 
gium, 632. The Agricultural Curri¬ 
culum at the Hamburg Colonial Insti¬ 
tute, 633. The Establishment of a 
German School of Pisciculture at E- 
ger, 634. Amalgamation of the Poultry 
Stations in South Australia, 636. Re¬ 
gulation for the New Higher School 
of Agriculture and Veterinary Medi¬ 
cine in Brazil, 638. The Promotion of 
Agricultural Instruction and Experi¬ 
ment in Switzerland by the Union, in 
1912, 768. The Study of the Science 
of Rural Administration at the Berlin 
Agricultural College, 769. The Tea¬ 
ching Method in the Provincial School 
of Agriculture and Cattle Breeding at 
Ath, Belgium, 770. Teaching Manual 
Work in the Country, 772. Technical 
Instruction in Ploughing, 773. Second 
Practical Course of Wine Analysis by 
the Physico-Chemical Volumetric Me¬ 
thod, 774. The Study of Colonial A- 
griculture in Italy, page 1135. Grants 
for the I>evelopment of Agricultural 
Education in the Argentine, 900. The 
Work of the « LandesrKulturrat» of 
Lower Austria in the Promodon of 
Dairy Farming, 904, The Live Stock' 
Institute at Louvain in Belgium, 905, 
New Regulations regarding the Ad¬ 
mission of Regular Students to the 
Milan Agricultural College, 906. De¬ 
cree and Order relating to Agricultu¬ 
ral Instruction under the Departments 
and Communes in France, 1016. Agri¬ 
cultural Education and Research in 
England and Wales, 1018. The Agri¬ 
cultural Colonial Institute at Florence, 


1019. Agricultural Demonstration Work 
in the Philippine Islands, 1020. Provi¬ 
sions for the Trial Year of Tuition for 
Women Teachers of Agricultural 
House-keeping, 1021. The Present Sta¬ 
te of Agricultural Education in Austria, 
page 1471. The Agricultural and Fo¬ 
restry Colleges and Schools in Austria 
in the Scholastic Year 1912-13, 1231. 
Schemes tor the Reform of Horti¬ 
cultural Education in Austria, 1232, 
Importance. Scope and Carrying out 
of Practical Work in Agricultural 
Schools, 1233. Proposals for the Uni¬ 
fication of the System of Instruction in 
the Lower Agricultural Schools In 
Austria, 1234. Agricultural and Fore¬ 
stry Colleges in Prussia during the 
Summer Half year of 1913, 1235. Farm- 
Management Course at the Agricultu¬ 
ral Academy of Bonn-Poppelsdorf, 
1236. Law and Regulations rendering 
Attendance at Local Extension Sch;^ls 
obligatory in the Provinces of Bran¬ 
denburg, etc., 1315. 

Eggs: Egg-Laying Competitions, 52, 
Trade Commissioner, 161. The In- 
Eggs. Views of the South African 
Trade Commissioner, 161. The in¬ 
fluence of Selection on the Size of 
Fowls’ Eggs, 284. Exports from Den¬ 
mark in 1912, 336. A New Method 
for the Industrial Preservation of Eggs, 
396. Researches Respecting the Boron 
Content of Milk and Eggs, 1052. 

Eichhornia crassipes, 333. 

Electridty in Agriculture: Use and 
Cost, 54. Tapping Rubber Trees by 
Electricity, 167. Electricity in Vine 
growing, 266. Electricity and Agri¬ 
culture, 727. 

Elephant Grass, 499, 1255. 

Eloeis: Export of Palm Kernels and 
Palm Oil from the Gold Coast, 332. 
Importation of Palm Oil into Germany 
from the German Colonies, 335. The 
Recent Evolution of the Exploitation 
and the Industry connected with the 
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Oil Palm, 672 Eiosis Fruits without 
Stones, 1151. 

Emmental Cheese, 62 

Emulsion Milk in Calf Rearing, ^age 
167, 

Encouragement ot Breeding : The Re¬ 
cent Development of Cattle Breeding 
in Germany, page 8. Stock Census in 
Hungary tor the Periods 1895-191* 
and 1911-12, 149. Live Stock Breeding 
in the Province of Entre Rios, Argen¬ 
tina, 150. The Encouragement of Horse 
Breeding in Brazil, 151 The Breed¬ 
ing of Mules for the Market in Mis¬ 
souri, 152. Live Stock in Japan, page 
334. General Show of Breeding Ani¬ 
mals in Paris, 211, Stock Breeding in 
the Kivu (Belgian Congo), 276. Ita¬ 
lian Law for the Protection and In¬ 
crease of the Production of Live Stock, 
330. Stock Breeding in Morocco, 387. 
Canadian National Live Stock Re¬ 
cords for the Years 1909, 1910 and 
19U, 388. The Administrative Mea¬ 
sures taken in Holland in Favour of 
Cattle Breeding, page 667. Encour¬ 
agement to Farming and Stock Breeding 
in the State of Colima, Mexico, 444. 
The Drawing Up and Printing of Pe¬ 
digrees, 546. Live Stock Breeding in 
the Sierra do Norte in Peru, 547. 
The Fat Stock at the General Stock 
Show in Paris, 548. The Exportation 
of German Stud Stock, especially to 
the Colonies, 701. Small Breeders’ 
Associations in Italy, 702. List of Stud 
Book Associations, 703. The Annual 
Live Stock Show at Santiago, Chile, 
in 1912, 704. Report of the Eighth 
Systematic Show of Milch Cows of 
the Brown Breed on September 28, 
1912, at Crema, Italy, 708. The Thir¬ 
ty-Seventh Fat Cattle Show in Beirlin, 
830. The Show of Stud Animals at 
Algiers, 831. Three Years’ Work of 
the Femdale Cow Testing Associa¬ 
tion (California), 1055. The General 
Show of Breeding Stock, Paris, 1913,. 


1066. The Recent Development of 
Cattle Breeding in Sweden, page 1502. 
The Show of Breeding Stock at Souk- 
Ahras, Algeria, 1174. Live Stock Breed¬ 
ing in Prussia during the Last Twen¬ 
ty-five Years, 1366. 

Engineering, Farm, see Machinory and 
Implements, Agricultural, Building 
Construction, etc. 

Ensilage : Of Sugar Beet Pulps, 1^7. 

Eragrosiis abissinica, 665. 

Eiiodendwn anU actuosum, 203. 

Eucalyptus globulus, 41. 

Euphorbia sp., 203. 

Evaporation i’^am Water Surface, 909, 
910. 

Exhibitions, Shows 

Experiments : Recent Investigations at 
Rothamsted, page 336. In Algeria and 
Tunis, 346, Experimental Farms in Ca¬ 
nada, 456. Recent Work of the Bacte¬ 
riological Section of the Central Agri¬ 
cultural Experiment Station at Expe- 
rimentalfallet near Stockholm, page 
1478. Organization of Field Experi¬ 
ments in Denmark, page 1479. Expe- 
rimenlal Results Obtained by the Sec¬ 
tion of Agricultural Chemistry of the 
Central Agricultural Experiment Sta¬ 
tion of Stockholm, page 1677. See also 
Education and Experimentation. 

Fagopyrism, the cause of, 1163. 

Falsa cebadilla, 694. 

False Rubber Liana, 31. 

Fertilizers, see Manures. 

Farms : Measures adopted in Switzer¬ 
land for the Introduction of Agricul¬ 
tural Book-Keeping, page 13. The 
Canadian Experimental Farms Report, 
455. Ruakura Farm of Instruction. A 
Digest of the Work of the Year, 637. 
Farm Management in the United 
States, page 997. 

Fasciola kepatica, 380. 

Feeds: New Feeds nad their Value for 
Agrioulture, 47. Hydrocyanic Acid 
item Linseed Cake, 48. Use of <cVin- 
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dobona Pulp)) on a Large Scale for 
the Ensilage of Sugar Beet Pulps, in 
Hungary, 147. Maize Distillery Resi¬ 
dues, 165. Cacao Husk as a Feed for 
Milch Cows, 156. The Investigation 
and Value of Perilla Cake and Mow- 
rah Meal, 384. Tomato Seed Cake, 
385. Method for the Determination of 
the Amount of Hulls in Cottonseed 
Meal, 280. Sugar Cake Brand B., 716. 
The Nutritive Value of Maize Cob 
Meal 827. Acorns and Beechnuts as 
Food for Stock, 957. Sorghum Crops 
for Silage, 1172. Manioc Roots and the 
Residues of their Elaboration, 1173. 
See also, Cake, Feeding, etc. 

Feeding of Live Stock: Influence of 
Maize Distillery Residues on the Com- 
postion of the Milk, 135. Utilization 
of Food by Zebus, 545. Comparative 
Feeding Experiments with Hominy and 
Barley for Pigs, 714. The Employ¬ 
ment of Whole Milk and of Corrected 
Skimmed Milk in the Rearing of Cal¬ 
ves and Pigs, 826. Utilization of Skim¬ 
med Milk as Food for Calves, page 
1157. Intensive Feeding of Milch 
Cows, 982. Sorghum Crops for Sila¬ 
ge. Feeding Experiments with Dair\^ 
Cattle, 1172. Swiss Law Concerning 
the Control of the Commerce, 1313. 
See also Feeds. 

Fever, Yellow: And Mosquitos, 96. 

Fibre Crops : Henequen, 505. New Zea¬ 
land Flax {Pkormium tenax), 606. Tex¬ 
tile Plants, 508. Agave Lespinassei 
(Zapupe Vincent), 938. A Textile Plant 
from the Sudan, 1037. See also. Cotton, 
Hemp, Flax, Sisal, etc. 

Ficus elasiica : In Indo-China, 333. The 
Rubber District of the Amazon, 518. 

Ficus Riga, 133. 

Fish; Stocking Trout Streams, 53. Fish- 
Breeding in the Streams of the Doma¬ 
nial Forests of Hungary, 165. Methods 
of Protecting Fish Ponds from Frost, 
286. Experiment in Feeding Carp on 
Acoms at Trachenberg, Germany, 


287. Tape-Worm Disease of Roach and 
Bream, 399. German School at Eger, 
634. Automatic Fishing Apparatus, 
721. A Danish Eel Farm, 841. The 
Stickleback, a Source of Danger in 
Fish-Breeding, 1274. Contribution to 
the Study of Furunculosis, especially 
with regard to the Salmonidae, 1275. 
Manuring Experiments on Fish Ponds, 
1276. Investigations into the Causes 
of Furunculosis, 1363. 

Flox : The Encouragement of Flax Grow¬ 
ing in France, 92. New Zealand Flax 
{Pkormium tenax) Refuse. Its Manu- 
rial Value, 506. Projected Revival of 
the Flax Industry in England, 800. 

Flies, 951. 

Flour, see Bread Making. 

Fony, 256. 

Foot-and-Mouth Disease, see Hygiene 
of Live Stock. 

Forage Crops : Two New Species of Clo¬ 
ver, 359. Elephant Grass (Pennisetum 
purpureum) : a New Fodder Plant, 
499. Nonperennial Medicagos: the 
Agronomic Value and Botanical Rela¬ 
tionship of the Species, 500. Culti¬ 
vation Experiments with Leguminous 
Forage Plants in Argentina, 501. Keep¬ 
ing Soft Cuttings Alive for Long 
Periods, 502. Sudan Grass, A New 
Drought-Resistant Hay Plant, 799. 
New Selection Varieties from Alpine 
Forms of Fodder Grasses, 1142. Ma¬ 
nuring Experiments on Alpine Pa¬ 
stures in Carinthia, 1145. Desmodium 
hirtum, 1146. Elephant Grass or Na¬ 
pier’s Fodder: Pennisetum purpu- 
reum, 1256. 

Forestry : In Portugal, 41. Forest Fires 
in the United States: Their Causes, 
Extent and Control, 143. New Expe¬ 
riments on the Cultivation of Wal¬ 
nut Trees, 271. Twenty-five Years of 
Reafforestation in the Karst in Car- 
niola, 272. The Conservation of 
Snow: its Dependence on Moun¬ 
tains and Forests, 462. The Forests 
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of Bulgaria, 640. Forestry in China, 
689. A New Method for the Affores¬ 
tation of the Sandy Portions of the 
Great Hungarian Plain (Alfold), 690. 
Present State in Portugal, page'989. 
Management of the State Forests 
in Bavaria, 949. The Forests oi Tai¬ 
wan (Formosa), 1161. Experiments 
on the Influence of Manures in Nui- 
series, 1162. The Present Conditions 
in Italy, page 1682. The Selection Sy¬ 
stem in Forest Economy, page 1688. 
Law encouraging the Replanting and 
Preservation of Private Forest in 
France, 1230. The Distribution of Fo¬ 
rests in the Natural Regions of Swit¬ 
zerland, page 1822. Three Forest Spe¬ 
cies of the Annamitic Range, 1349. 

Fork and Shovel, combined, 1071. 

Foufoule, 31. 

Fraxinus chinenhis, 689. 

Fowls, see Poultry, Egg, etc. 

Frost: Convenient Conversion Table 
for Frost Work, 225. Methods of Pro¬ 
tecting Fish Ponds from Frost, 286. 

Fruit Growing: Report on Fruit Cul¬ 
ture in the School of Practical Agri¬ 
culture at Wagnonville, 37. Promi¬ 
sing New Fruits, 39. Fruit and Vege¬ 
tables in Alaska, 136. The Passion 
Fruit in New South Wales, 137. The 
Scientific Application oi Fertilizers to 
Trees when Planted Out, 142. Progress 
and Results in Germany, page 506. 
Horticultural Research at Woburn, 378. 
California Fruiit and Nut Output, 420. 
The Use of Chemical Manures lor 
Fruit Trees. Results of Experiments 
made in 1909 and 1910 by the Royal 
Agricultural Station of Magyardvdr, 
Hungary, 530. The Exportation of 
Fruit from Portugal between 1906 and 
1910, 539. Horticultural Research • 
the Action of Grass on Trees, 811. 
Fruit Production and Trade in Hun¬ 
gary in 1911, 946. On a Graft-Hybrid 
between Peach and Almond, 1045. 
The Present Status of the Fruit Indu¬ 


stry of the Dominion of Canadt*, page 
1812. Elements for the Valuation of 
Fruit Trees, page 1819. European 
Fruit Trees in Central Madagascar 
1347. 

Fuller’s Teasel. 135. 

Funtumia : In Casamance, 31.Tests of 
African Rubber, 257. The Cultivation 
of Rubber Trees in West Africa. Fun¬ 
tumia elastica, 1340. 

G\ll-sickness, 43. 

Gath, 33. 

Geese, page 673. 

Genetics . see Breeding and Mendelism. 

Geology, Agricultural, see Soil. 

Germination : Mode of Action of Weak 
Solutions of Electrolytes, 115. The 
Effect of Weak Acids, 352. Influence 
of Green Manuring upon Germina¬ 
tion of Seeds, 487. Influence of Ra¬ 
dio-activity on Germination, 656. In¬ 
fluence of Pickling on the Germina¬ 
tion of Cereals, 931. 

Goats: The Goat Shows in Goat Sheds 
Organized by the Chamber of Agri¬ 
culture of Baden, 159. In the Kivu, 
276. Studies on Contagious Agalaxa, 
383. A Contribution to the Knowledge 
of the Length of Pregnancy in Goats, 
560. Tests of the Performance of 
Goats belonging to the Goat-Breeding 
Associations of Briiggen Harsum, 
Schiittorf and Wessenstedt, Hanover, 
1062. 

Grafting : Of Portuguese Vine, page 3. 
Of the Different Vine Stocks, 34. Ef¬ 
fects Produced on the Vine by Graf¬ 
ting, 138. Production of a New Va¬ 
riety of Cheary by Shield-Budding, 
268. Natural Root-Grafting, 794. A 
Comparison Between the Guttings of 
Grafted and Ungrafted Vines, 808. 
On the Presence of Connecting 
Threads in Graft Hybrids, 1032, On 
a GrafthHybrid between Peach and Al¬ 
mond, 1045. 
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Grapes: Paaarily, 39, Research on 
Grapes without Pips, 377. 

Grass, see Pastures and Forage Crops. 

Guano: The Original Chemical Com¬ 
position of Peruvian Guano, 112. 
Philippine Guano, 113. The Produc¬ 
tion of Guano in Chile, 1326. 

Guinea Grains in the Gold Coast, 332. 

Guizotia oleijera, Cake, 47. 

Gum and Resin Plants ; Recent Studies 
on the Production of Natural Cam¬ 
phor, 260. 

H.£MAPkysahs sp., 43, 1164, 

Haini, 33. 

Hancornia spedosa, 899. 

Heartwater, 43. 

Hedychmm coronarium, 310. 

Helminthiasis, 44. 

Hemp; The Encouragement of Hemp 
Growing in France, 92. .4creage and 
Production in Japan, page 336, The 
Hemp Industry, 251. Substitute for 
Hemp: Assa-peixe of Brazil, 252. Re¬ 
search on the Variability of the Sexes 
in Cannabis sativa, 1252. The Culti¬ 
vation of Cowstring Hemp, 1258. See 
also Sisal, Phormium Tenax, etc. 

Henequen, 505, 938. * 

Heredity, see Breeding, Mendelism, and 
Anatomy. 

Heterodera in Soil, 14. 

Hevea: Rubber of Hevea confusa from 
British Guiana, 133. Rubber in the 
Philippines, 258. The Vitality of He¬ 
vea Seeds, 259. In Cochin-China, 333. 
The Yield in Java, 365. On the 
Existence in West Africa of Two 
Stable Forms of Hevea brasiliensis 
with Different Rubber Yields. 366. 
Manihot and Hevea, 367. Cuttings or 
Stumps for planting Hevea, 517. The 
Rubber District of the Amazon, 518. 
Tapping Experiments with Hevea bra- 
siliensiss 1039. The Coagulation of He¬ 
vea Latex by Smoking, 1260. 

Hibiscus, sp. 332, 508. 

Hides and Skins: The Disinfection of 


Hides and Skins Containing Anthrax 
Spores, 542. Contribution on Disin¬ 
fection of Hides and Fleeces containing 
Antrav Spores, 1200. 

Hoe for Beets, 402, 

Hominy, 714. 

Hops : Fertilizing Value ot Hop Bine, 
790. Hop-Growing in Europe, 942. 
Manuring with Phoiiolite and 40 % 
Potash Salts, 1139. 

Horses: The Encouragement of Horse 
Breeding in Brazil, 151. Number In 
Japan, page 336, Fracture of the Tho¬ 
racic and Lumbar Vertebrae in the 
Horse, 275. Horses and Horse-Breed¬ 
ing, 277. Forage Rations for Growing 
Horses, 278. In Morocco, 387. Horse 
Breeding in Prussia during the Last 
25 Years, 389. The Prussian Half- 
Bred Horse, 549. East Prussian Studs 
and the Supply of Horses for the Ar¬ 
my, 550. The Shire Horse Show, 705. 
London Hackney Show, 706. Tho¬ 
roughbred and Hunter Show, 707. 
The Italian Artillery Horse, 709 
Marsh Ponies of the United States. 
710. Horses Imported into the Uni¬ 
ted States in 1912 for Breeding Pur¬ 
poses, 832. The Breeds of Horses in 
Rumania', 833{. Horse Breedling in 
German South-West Africa, 834, 
Horse Breeding in Japan, page 1326. 
Inheritance Studies at the Royal 
Stud of Trakehnen (East Prussia), 
1067. Crisis in Saddle-Horse Breeding 
in the South and South-West of Fran¬ 
ce, 1058. Modifications in the Exterio.^ 
Conformation of the Half-Blood Horse 
during Growth, in Prussia, 1175. 
The Inheritance of Coat Colour, 1355. 
Feeding Experiments with Dried Beer 
Yeast for Horses, 1357. 

Horticulture: In the Hungarian Budget 
for 1913, 94. Horticultural Exposition 
St. Petersburg, 103. Fruits and Vege¬ 
tables in Alaska, 136. Tre Passion 
Fruit in New South Wales, 137. Hor¬ 
ticultural Congress in Parts, 221, A 
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Subsiitute for Flower-pots : Tubes of 
Giant Reed [Arundo Donax), 266. 
Horticultural Research at Woburn, 
378. See also, Market Gardening and 
Fruit Growing. 

Humus : Application of the Ammonium 
Carbonate Method for the Determi¬ 
nation Hawaian Soils, 464. 

Hybridization, see Mendelism, and Bree¬ 
ding. 

Hydrocyanic acid ; From Linseed Cake, 
48. In Phaseolus lunatus, 245. Its 
Production in Digestive conditions 
1352. 

Hygiene of Live Stock : Investigations 
on North American Ticks and their 
Control, 42. The Tick Problem in 
South Africa, 43. Nodular, Intestinal 
and Ganglionic Helminthiasis, 44. 
Wireworms in Sheep and their Treat¬ 
ment, 45. The Action of Anthelmin¬ 
tics on Parasites located outside of 
the Alimentary Canal, 46. Warble 
Flies, 144. Anaplasmosis in Cattle, 
145. Experiments on the Efficiency of 
Antirinderpest Serum, 273. Fracture of 
the Thoracic (Dorsal) and Lumbar 
Vertebrae of the Horse, 274. Experi¬ 
mental Researches on Liver-fluke (Fas¬ 
ciola hepatica L.), 380.Annual Report 
of Veterinary Officer Investigating 
Camel Diseases, for the Year Ending 
March 31st, 1912, 381. A Note on 
Some Interesting Resuls Following the 
Internal Administration of Arsenic in 
Cancer and other Diseases of the Foot, 
in Horses, 382. Experimental Studies 
on Contagious Agalactia (Deficiency of 
Milk) in Goats and Sheep, 383, 
An Enquiry made in 1912 to De¬ 
termine the Causes, Frequency and 
Gravity of Rickets in Foals in West 
Flanders: the Measures to be Taken 
to Hinder the Spread of the Disease, 
641. Oxidation of the Arsenite of 
Soda in Dipping Tanks, 691. Destruc¬ 
tion of the Pathogenic Agent of Foot- 
and-Moulh Disease: Experiments in 


Specially Constructed Manure Heaps, 

692. The Internal Application of Car¬ 
bolic Acid for the Prevention of Con¬ 
tagious Abortion in Cattle. The Rela¬ 
tion of Granular Vaginitis to Abortion, 

693. Plants Poisonous to Live Stock 
in Paraguay and in Misiones (Argen¬ 
tina), 694. The Action of Arsenical 
Dips in Protecting Cattle from In¬ 
festation with Ticks, 815. The Reci¬ 
procal Relationship between Husk in 
Sheep and in Deer, 816. Investigations 
on the Toxin of Ascarids, 817. Nut- 
tallia and Piroplasma causing Piro- 
plasmosis of Equidae in Transcauca¬ 
sia, 818. Salvarsan in the Treatment 
of Surra in Horses, Dogs and Rabbits, 

819. Persistence of the Virus of Hy¬ 
drophobia in the Ground and exposed 
to the Air, and Resistance to Cold, 

820. Tuberculous Poultry the Cause 
of Tuberculosis in Pigs, 821. Avian 
Tuberculosis, 822. The Anatomy of 
Argas persicus, 823. Systematic Ven¬ 
tilation of Stables, 853. The Campaign 
against Flies, 951. Resistance of Va¬ 
rious Animals to Arsenic, 952. Fate of 
Tubercle Bacilli outside the Animal 
Body, 953. Modifications in the Milk 
of Cows suffering from Foot-and- 
Mouth Disease, 954. Schisfosomum 
turkstanicum, New Parasite of Cattle 
in Turkestan, 1048. On the Presence 
of Tubercle Bacilli in the apparently 
Healthy Udder Tissue of Tul^rculous 
Cows, 1049. The Cause of Fagopy- 
rism. A Contribution to the Study of 
the Fluorescent Colouring Matters in 
the Seedcoat of Buckwheat, 1163. On 
Four New Species and Two New Va- 
rietes of the Ixodid Genus Haema- 
physalis, 1164. New s f ' Ixodes^ 
1165. A New Species of CrotalaHa 
Dangerous to Cattle in German East 
Africa, 1350. 

Hygiene, Rural: Yellow Fever and Mos¬ 
quitos, 96. The Copra Itch, 97. Expe¬ 
riments with Crude Carbolic Acid as 
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a Larvicide in British Guiana, 98. The 
Relation Between Land Reclamation 
and Malaria, 451. The Eradication of 
Mosquitoes by the Cultivation of Bats, 
903. Experimental Investigations into 
the Relationship between Human and 
Bovine Tuberculosis, 1265. 

Hypoderma sp., 144. 

Implements, Agricultuiral, see Machi¬ 
nery. 

Incubation, see Poultry. 

Indigo-growing in Japan, page 331. 

Industries of Animal Products, see Meat, 
Wool, Eggs, Dairying, etc. 

Industries of Vegetable Products : Peanut 
Butter, 65. New Materials for Paper- 
Making, 310. California Fruit and Nut 
Ouptut, 420. 

Insect Visitors of Beet and Mangold 
Flowers, 255. 

Institutions, see Agricultural Institutions. 

Ipomoea Batatas, 246, 663. 

Irrigation; In the United States, 18. Of 
Rice in Java, 120. Irrigation Inves¬ 
tigations at the Utah Experimental 
Station, 228. In the Valley of Ica, 
Peru, 449. Small Hill Reservoirs for 
Irrigation, 469. Irrigation Experi¬ 
ments in Brandenburg, Germany, 
470. Irrigation in the South of Italy 
and in Sicily, page 827. Irrigation on 
the Southern Side of the Pyrenees, 
647. Irrigation in Egypt and the Nile 
Dams, 781. Irrigation on Narrow 
Strips, 782. Irrigation Experiments 
at the Experimental Farm of the Royal- 
Imperial College of Agriculture at 
Gross-Enzersdorf (Austria), 915. Irri¬ 
gation Experiments with Brackish 
Water, 916. Irrigation Resources in 
California and their Utilization, 1137. 
The Murrumbidgee Irrigation Scheme 
in New South Wales, 1138. 

Ixodes, 43, 1164, 1165. 

Jack Bean, 498. 

Japanese Medlar see Loquat. 


Jari, 127. 

Jatica, 663, 

Jatropha carcas, 203. 

Java Beans, 245. 

Jequirity, 262. 

Jersey-Angus Cattle, 279. 

Juglans sp., 271. 

Kaapii-Ahihi, 694. 

Kalkutta erbse, 47. 

KanariaSl, 516. 

Kapok : In Italian Somaliland, 203. The 
Cultivation of Kapok, 507. The Kapok 
Industry, 1149. The Kapok Tree in 
Togo, 1337. 

Karakul Sheep, 282. 

Keresi, 33. 

Kerguelen Cabbage, 264. 

Kerkyraiki, page 502. 

Khari, 127. 

Kien, 1037. 

Kitaiti, 663 . 

Knypers, Defect in Edam Cheese, 1293. 

Kukui, 515. 

Labour: see Cultivation, and Rural Eco¬ 
nomy. 

Lactopulp, 147. 

Landolphia ; In Casamance, 31. In the 
North of Madagascar, 132. In the 
Congo, 368. 

Lateritization of Soil, 777. 

Lathyrus sativus, 47. 

Lavender, 1155, U66. 

Lead Salts : Influence on Wheat, 789. 

Legislative and Administrative Measu¬ 
res : Decree approving the Regulation 
of the Brazilian Government Stations 
of Sericulture, 1. Horticulture in the 
Hungarian Budget for 1913. 94. The 
Encouragement of Flax, Hemp and 
Olive Growing in France, 92. Regula- 
lations for Cattle Sales on a Large 
Scale in the La Villette Market, Pa¬ 
ris, 93. Growth and Usefulness of the 
Publications Work of the U. S. De¬ 
partment of Agriculture, 95. Govern¬ 
ment Crop Reports: Their Value, 
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Scope and Preparation, 202. Italian 
Law for the Protection and Increase 
of the Production of Live Stock in the 
Country, 330. Institution of a General 
Inspectorship oi Agriculture in Tunis, 
331. The Administrative Measures 
taken in Holland in Favour of Cattle 
Breeding, page 667, The Project of 
the Reclamation of the « Puszta Horto- 
bagy », 441. A Ministerial Decree ot 
November 30, 1912, regarding the 
Promotion of Rabbit Breeding in Prus¬ 
sia, 442. Proposed Law on the Produc¬ 
tion of Wine and on the Wine Trade 
in the Republic of Uruguay, 443. En¬ 
couragement to Farming and Stock 
Breeding in the State of Colima, Mexi¬ 
co, 444. Project Relating to an Oflacial 
Register of Selected* Plants in Hungary, 
624. Regulations governing the Pre¬ 
paration, Sale, Barter, Exchange, Ship¬ 
ment and Importation of Viruses, Se¬ 
rums, Toxins, and Analogous Products 
intended tor Use in the Treatment of 
Domestic Animals, 898. Decrees Estab¬ 
lishing Experimental Stations for the 
Investigation of Manihot and Rancor- 
nia speciosa in the States of Bahia. 
Piauhy and Minas Geraes, Brazil, 899. 
Decree and Order relating to Agricul¬ 
tural Instruction under the Depart¬ 
ments and Communes in France, 1016. 
An Act to Regulate the Size and Des¬ 
cription of Cases used in the Sale 
and Export of Fruit and for purposes 
incidental thereto. Queensland, 1015. 
Law of July 2, 1913, Encouraging the 
Replanting and Preservation of Private 
Forests in France, 1230. Swiss Law 
of June 9, 1913, concerning the Con¬ 
trol of the Commerce in Manures, 
Feeding Stuffs, Seeds and other Pro¬ 
ducts usejful to Agriculture and Allied 
Industries, by the Federal Stations of 
Agricultural Experiment and Analy¬ 
sis, 1313. Reorganization of the Su¬ 
perior Council of Agriculture in Fran¬ 
ce, 1314. Law and Regulations tender¬ 


ing Atcendance at Local Extension 
Schools Obligatory in the Provinces 
of Brandenburg, Pomerania, Saxony, 
Schleswig-Holstein, Westphalia, in the 
Rhine Province and in Hobenzollern 
Territory, 1315. See also. Encourage¬ 
ment of Breeding, 

Lespedeza striata, 125. 

Lettuce, 374, 807. 

Light; The Intensity and its Effects on 
Vegetable Assimilation, 351. Action on 
the Growth of Seed Beets, 363. The 
Assimilating Energy of Plants Cul¬ 
tivated Under Different Light Inten¬ 
sities, 922. 

Ligula simplicissima, 399. 

Lima Beans, 245, 449. 

Lime : The Action of Quicklime on the 
Soil, 111, Agricultural Value of Car¬ 
bonate of Lime recovered from Cau- 
sticising Plant, 232. Lime Rich in Si¬ 
lica as Manure, 787. The Relation of 
Lime to Magnesia in Soils, 788. The 
Possibility of Using Crude Phosphates 
and Limes containing Silica as Ma¬ 
nures, page 1316, The Injurious Ef¬ 
fects of Large Doses of Lime on Moor 
Soils. 1243. 

Limes, see Citrus. 

Linseed • Hydrocyanic Acid from Cake, 
48. 

Lithium, Influence of Salts on Wheat. 
789. 

Liverfluke, 380. 

Lombiro, 132. 

Loquat: The Cultivation of the Japanese 
Medlar, 636. 

Lotus corniculatus on Alkaline Meadows, 
15. 

Luc Binh, Measures for the Destruction 
in Indo-China. 333. 

Lucerne: Experiments in Growing Lu¬ 
cerne of Various Origins in Denmark, 
123. The Exportation and Importation 
of Clover and Lucerne Seed into 
Hungary in 1910-11 and 1911-12, 124. 

In Italian Somaliland, 203. Non-peren¬ 
nial Medicagos: the Agricultural Va- 
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lue and Botanical Relationship of fl'.e 
Species, 600. Keeping Soft Cuttings 
alive for long periods, 502. 

Lupins: Calcium as an Antitoxin to 
certain Nutritive Salts in Water-cul¬ 
tures of Peas and Lupins, 654. 

Machinery and Implements, Agricultu¬ 
ral : The Use and Cost of Electricity 
in Agriculture, 54. Trial of a Docen- 
hof-Meyer Manure Distributor, 1C6 
Spraying Machines in Malaysia, 168. 
A Milking Machine at the Central 
Competition at Amiens, 169. Testing 
the Wallace Milking Machine, 170. 
Exhibitions of Machines with Com¬ 
bustion Motors, 213. Agricultural Show 
and International Exhibition of Auto¬ 
mobiles and of Industrial and Agricul¬ 
tural Motors, 216. Report of the Ma¬ 
chine Experiment Station of the Agri¬ 
cultural Association oi Prussian Rhine¬ 
land on the Potato-sorting Machine 
Diadem No. 1 290. Hand Power 

Separator <( Lacta 2 », 291. A New 
Machine for the Extraction of Rubber 
from Bark, 292. Comparison of Source 
of Mechanical Power in Agriculture, 
400. A New Dynamometer for Steam 
Ploughs, 401. Hand Hoc for Beets, 
402. The Praener Drill, 403. The 
Present State of Milk-Drying Tech¬ 
nique, 404. The Use of Agricultural 
Implements in Japan, page 689. Trial 
of Bone-Mills, 561. Observations on 
Traction Engines, 564. « Case » Steam 
Traction Engine, 565. Report on Clear¬ 
ing Land from Tree Stumps by Means 
of Steam Plough Engines, 566. Tilling 
the Soil at One Operation, 668. A 
New Machine for Extracting Sisal 
Hemp Fibre, 569. New Sampler, 570. 
The «May» Milking Machine, 571. 
A new Rapid Milk Boiler with Cool¬ 
ing Apparatus fo- Continuous Work, 
673. The Present State of Motor Cul¬ 
tivation in Germany, page 852. New 
Cultivator, 724. Trials of Mechanical 


Ploughing Tackle at Setif and Maison- 
Carree (Algeria), 725. The Use of 
Mechanical Power in Agriculture, 726. 
Agricultural Machines at the Machine 
Exhibition in Paris in 1913, 728. Mo¬ 
tor Power Cultivation with only on'^ 
Winding Drum, 729. The Mesmay 
Tractor, 730. Trials of Motor Tractors 
in Algiers, 842. Patent Implemo-nt for 
Singling Beets, 844. The Roller and 
Packer, 845. A Hand Grain Thrasher, 
846. American Cereal Esiccator, 847. 
Ventilator for ChafC-Cutting Machine, 
built by Wilhelm Graf, Machine 
Works, Karhsruhe i. B., 848. Trial of 
a Meal and Groat Mill, «Unica 
No. 2 », and Attached Sifter of A. Fie- 
binger’s I. Styrian Milling Machinery 
Works in Graz, 849. Testing the 
Hourly Performance of the Hand Cen¬ 
trifugal Milk Separator Balance 
No. 61 » for 225 litres) of Holler*s 
Carlshiilte Factory in Rendsburg, 850. 
Temperature Regulator, 851. The De¬ 
velopment of Agricultural Machinery 
during the last 25 Years, 968. Com¬ 
petition of Machines for Tilling the 
Soil, at Chulnitza, Rumania, 969. The 
Competition of French Beet-lifting 
Machines, 970. The Filter Tractor, 
971. Meyenburg’s Motocultivator, 972. 
Portable Wheat Esiccator, 973. Con¬ 
tinuous Drying Apparatus for Agri¬ 
cultural Indusbies, 974. Trial of a 
Groat Mill, 975. Apparatus for Smok¬ 
ing Meat etc., 976. Engines and A- 
gricultural Apparatus Exhibited at the 
Show of the Royal Agricultural Society 
held at Bristol, 1913, 1064. The Ma¬ 
chines and Implements at the Exhibi¬ 
tion of the German Agricultural So¬ 
ciety at Strassburg, 1913, 1066. Trial 
of a New Self-guiding Two-Wheel 
Plough with Subsoiler, 1066. Reinfor¬ 
ced Concrete Rollers for Use on Moor¬ 
land Soil. 1067. Trial of an Eight-Foot 
Grass-Mower, 1068. Trial of an Au¬ 
tomatic Feeder for Threshiug-Machi- 
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nes, 1069. Combined Fork and Sho¬ 
vel, 1071. Motor Plough Competition 
at Konigsberg, 118/. An Egyptian 
Water-lilt, 1188. Automatic Drinking 
Trough for Pigs, 1189. A New Appa¬ 
ratus and Method for Milk Steriliza¬ 
tion, 1190. Development and Present 
State of Agricultural Machinery, 1277. 
Transport of Grain in Granaries, 1278. 
Trial of a Draught Regulator ror Win¬ 
nowers, 1279. Trial of a Groat Mill, 
1280. Trial of a Small Steam Cream- 
Pasteurizer, 1282. A Handy Feed Hop¬ 
per, 1283, Competition of Beetroot 
Lifting Machines in France, 1366. Ver- 
mont-Quellennec Rotary Digging Ma¬ 
chines, 1367. Apparatus for Lifting 
Straw for Thatching Stacks, 1369. Al¬ 
falfa-curing Device for Rainy Coun¬ 
tries, 1371. A New Instrument for 
Tapping Castilloa, 1373. Review of 
Patents, 604, 563, 731, 862, 977, 
1076, 1284. 

Mad, 31. 

Magnesia : The Relation of Lime to Mag¬ 
nesia in Soils, 788. 

Maize : Maize Distillery Residues as a 
Feed for Milch Cows, 155. Acreage 
and Production in Japan, page 336. In 
Italian Somaliland (Benadir), 203. A 
Variety of Maize With Silks matu¬ 
ring before the Fassels, 355. Heredity 
of a Maize Variation, 490. The Re¬ 
lation of certain Ear Characteristics 
to Yield in Com (Maize), 491. Sugar 
Production from Maize, 512. Preli¬ 
minary Report on Effect of Cloce and 
Boad Breeding on Productiveness 
in Maize, 927. Selection of Maize in 
Hungary, 928. Inheritance of certain 
Forms of Chlorophyll Reduction in 
Com Leaves, 929. Inheritance of the 
Ligule and Auricles of Corn Leaves, 
930. Contribution to our Knowledge 
on the Influence of Sugar-cane Culti¬ 
vation on the Productivity of the Land 
when put under Maize and Rice, 1269. 

Maki, 133. 


ivlalariK: The Relatiion between Land 
Reclamation and Malaria, 451. 

Malignant iaundice, 43. 

Mandiasos, 31. 

Mandioquinha, 358. 

Manganese : Agricultural Stud> on Man¬ 
ganese, 226. Expenmeiiis on Viaes 
with Manures containing idanganese, 
266. Research into the Amount of Man¬ 
ganese Present in the Bodies of Ani¬ 
mals, 824. 

Mangrove : Importation into Germany 
from the German Colonies, 355. Au¬ 
stralian Mangrove Bark, 379. 

Manihot: In Casamance, 31. Ceylon 
Rubber, 133. Rubber in the Philip¬ 
pines, 258. Maiiihot and Hevea, 367. In 
West Africa, 673. Method of obtaining 
Tall-Growing Trees of Manihot Gla- 
ziovn, 674. Decrees Establishing Expe¬ 
rimental Stations for the Investiga¬ 
tion of Manihot in the States of Bahia, 
Piauhy and Minas Geraes, Brazil, 899. 
Enquiry on Manihot pianhyensis, 1040. 
The Cultivation of Manihot GlaziovH 
in the Belgian Congo, 1341. 

Manioc Roots and the Residues of their 
Elaboration, 1173. 

Manjacques, 31. 

Mantianpo, 31. 

Manures : Availability of Nitrogen in Or¬ 
ganic Ammoniates, 19. The Fertilizer 
Trade in the Netherlands, 20. Phos¬ 
phates and Nitrates in Egypt. Their 
Importance to European Agriculture, 
21. The Original Chemical Composi¬ 
tion of Peruvian Guano, 112. Philip¬ 
pine Guano, 113. Trial of a Dodenhof- 
Meyer Manure Distributor, 166. The 
Composition of Russian and Foreign 
Fish Manures and of other Manures 
of Marine Origin, 231. Agricultural 
Value of Carbonate of Lime recovered 
from Caustidsing Plant, 232. Distri¬ 
butors for Sdid and Liquid Manures, 
289. The Changes in Soil, due to Ma¬ 
nuring, 345. Efficiency erf Soluble Ma¬ 
nures in Dry Years, 346. Fertilizers 
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and Manures in Canada, 34V. Nitro¬ 
gen-Enrichment or Soils : Clover as 
a Maaurial Agent, 474. The Effect 
ot Sulphate of Ammonia on Phospha- 
tic Aianures used for Oats* 475. The 
Relative Manurial Value of Nile Wa- 
ler and Sewage, 479. Soil Improve¬ 
ment near Rome, 481. Commercial 
San as a Fertilizer for Sugar Beets, 
670. The Influence of Lithium, Zinc 
and Lead Salts on Wheat, 789. Annual 
Report for 1912 of the Consulting 
Chemist, 790. Tne Injurious Effects 
of Large Eloses of Lime on Moor 
Soils, 1243. The Consumption of Che¬ 
mical Manures in the German Colo¬ 
nies, 1250. Swiss Law concerning the 
Control of the Commerce, 1313. Use 
of Chemical Manures in Cyprus, 1327. 

Manures, Farmyard: Experiments on 
iv^lanuring of Sugar Beets, page 348, 
The Use in Canada, 347. Thirteen 
Years of Experiments with Farmyard 
Manure at the Askow Experiment 
Farm, 1898-1910, 783. 

Manure, Green: Acreage and Produc¬ 
tion in Japan, page 336. Experiments 
•>a Manuring of Sugar Beets, page 
"48, Sophora glavca as Green Manu¬ 
re, 1044. The Residual Nitrogen from 
Green Manure in Sandy Soil as deter¬ 
mined by Vegetation Experiments, 
1244. 

Manui’ss, Nitrogenous : Availability of 
Nitrogen in Organic Ammoniates, 19. 
Nitrates in Egypt, 21. Experiments 
on Manuring of Sugar Beets, page 
349. The Effect of Sulphate of Ammo¬ 
nia on Phosphatic Manures, 475. The 
General State of the Nitrate Trade in 
1912 and in the Beginning of 1913, 
785. Cyanamide, Dicyandiamide and 
Nitrolime, 786. Mixed Dressings of 
Calcium Cyanamide and Nitrate of 
Soda: Results obtained in Sweden, 
1027. Experiments with New Nitroge¬ 
nous Manures at Experiment Station 
of Stockholm, page 1677. General 


Situation of Nitrate of Soda at the End 
of the First Half-year 1913, 1245. 

Manures, Phosphatic : Phosphates in E- 
gypt, 21. Experiments on Manuring 
of Sugar Beets, page 350. Effect of 
Sulphate of Ammonia on Phosphatic 
Manures, 475. The Soluble Silicic 
Acid in Basic Slag and its Influence 
upon the Determination of Citric-So¬ 
luble Phosphoric Acid, 476. Experi¬ 
ments with Phosphatic Manures in 
Uruguay, 1907-1912, 653. Action of 
Fermenting Manure on Reinforcing 
Phosphates, 784. New Experiments on 
the Utilization of Phosphates in Rus¬ 
sia, 918. The Phosphate Question in 
Tunis, 919. Consumption of Super¬ 
phosphates in Hungary, 920. The Pos¬ 
sibility of Using Crude Phosphates and 
Limes Containing Silica as Manure, 
page 1316. Present Condition of the 
Mineral Phosphate Industry at Cura¬ 
sao (Dutch West Indies), 1029. Expe¬ 
riments with Phosphatic Manures at 
Stockholm, page 1679. The Develop¬ 
ment of the Phosphate Industry in 
Egypt, 1246. Relative Composition of 
Different Samples of Basic Slag, 1247. 

Manures, Potash : Experiments on Ma¬ 
nuring of Beets, page 350. The Se¬ 
condary Effects of Phonolite, 233. 4 
Potash Salts Deposit in the United 
States of America, 348. The Use of 
the Phonolite of the Bohemian Miltel 
Gebirge as a Fertilizer, 349. The Va¬ 
lue to Plants of Potash Derived from 
Felspars, 477. The Absorbing Power 
of Some Silicates of Potassium, 1028. 
The Possibility of Replacing Stassfurt 
Potash Salts by finely Ground Phono¬ 
lite, Lcucite, etc., page 1483. Com¬ 
parative -Manuring Experiments with 
Crushed Phonolite and 40 per cent 
Potash Salts, 1139. Potash Deposits 
in India, 1248. The Decomposition of 
Feldspar and its Use in the Fixation 
of Atmospheric Nitrogen, 1249. 

Manures, Radioactive: Catalytic Radio- 
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active Manures. 350. Experiments 
with Radio-aciivo Substances, 921. 

Manuring: The Effect on the Composi¬ 
tion and Kneading Properties of Rye 
and Wheat, 25. Plan for a Fruit Gro¬ 
wer's Fertilizer, 38. Of Cotton in 
Lotiisiana, 125. Of Tobacco, 134. Vi¬ 
neyards with Tobacco Refuse in Hun¬ 
gary, 139. The Scientific Application 
of Fertilizers to Trees when Planted 
Out, 142. Of Sugar Beets, page 348. 
Experiments on Tobacco in Hungary, 
261. Manures for Vines, 266. Of Ca¬ 
cao, Experiments in Dominica, 270. 
The Profitableness of Artificial Ma¬ 
nuring, 295. Of Oats, 475. Manuring 
Experiments in German East Africa, 
480. Influence of Green Manuring 
upon Germination of Seeds, 487. Ma¬ 
nuring Experiments with Sugar Beets 
in Hungary, 511. Fertilizer Experi¬ 
ments on Peaty Meadows in Hungary, 
917. On Cotton in Italy, 1035. Ma¬ 
nuring of the Carob, 1047. Compa¬ 
rative Manuring Experiments with 
Crushed Phonolite and 40 per cent. 
Potash Salts, 1139. Results of Drilling 
Manures in Hungary, page 1696. Ef¬ 
fect of Certain Artificial iVlanures on 
the Bushel Weight of Oats^ 1329. 

Margaropus annulatub, 42, 145. 

Market Gardening: Fruit and Veget¬ 
ables in Alaska, 136. Some New Kit¬ 
chen Garden Plants for 1913, 374. 
Horticulture in 1913, 522. Experiment 
Field for Strawberries at Re falu, Hun¬ 
gary, 678. New Kitchen Garden 
Plants, 807. The Horticultural Indu¬ 
stry at Ghent, 943. Recent Progress 
in Belgian Horticulture, page 13Z1- 
On an Allium from the Mediterranean 
Region wich might be used as a Ve¬ 
getable, 1157. The Present State of 
Japanese Horticulture, 1346. 

Marram Grass, 310. 

Marsdenia verrucosa, 132. 

Mascarenhasia sp., 132. 


Matairi, 33. 

Mate Export in 1910 from Brazil, 337. 

Meadows, see Pastures. 

Meat: Regulations for Cattle Sales on 
a Large Scale in the La Villette Mar¬ 
ket, Paris, 93, Prices of Meat in the 
Argentine, New York and some Euro¬ 
pean Cities, 177. Importation of Cattle 
and Meat from the Argentine to Italy, 
178. The Dead Meat Trade, 179. The 
Sale of Cattle for the Butcher and 
the La Villette Market, 180. Cost of 
Making Beef, 296. A Contribution to 
the Question of the Physiological Oc¬ 
currence of Bacteria in Sound Meat, 

303. The Pork Trade in the Argentine, 

304. The Jeked Beef Industry in Ar¬ 
gentina, 415. A Method for the Deter¬ 
mination of Starch in Meat Food Pro¬ 
ducts, 416. The Slaughter of Cows in 
Calf and its Influence on Beef Pro¬ 
duction, 554. The Supplying of the 
Franch Meat Market, 695. Pregnant 
Animals slaughtered in Germany in 
1913, 596. The Cattle Market and 
Cattle Trade at La Villette in 1912, 
748. The Reorganization of the Cattle 
and Meat Trade in France, 870. Ap¬ 
paratus for Smoking Meat, 976. Twelve 
Months’ Meal Supply of the United 
Kingdom (1911-12), 1089. The Origin 
of the Industry and Trade of Cold- 
Stored Meat, especially in the Argen¬ 
tine Republic, 1090. The Consump¬ 
tion of Meat and Milk in Japan in 1911, 
1198. 

Meal, see Milling. 

Medicago sp,, 500. 

Medicinal Plants : The Anatomy of «Je- 
quirity» (Seed of Abrus precatcrius) 
and of the Seeds commonly used as 
Adulterants, 262. Study of the Castor- 
oil Plant, 1152. Cultural Experiments 
with Medicinal Plants at Komeuburg, 
1155. Cultivation of Lavender in the 
South-East of France, 1156. The Cul¬ 
tivation of Buchu, 1344. The Impor¬ 
tance of the Cultivation and Prepa- 
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ration ot Medicinal Plants, particularly 
in Hungary, 1345. 

Mendelism: Mendeiian Methods applied 
to Apiculture, 162. The Progress of 
Mendeiian Studies in Great Britain, 
pugc 497. Mendelism and Interspecific 
Hybrids, 700. Maternal Inheritance 
and Mendelism, 829, 

Merino, see Sheep. 

Meteorology : Electnc Niagaras in Re¬ 
cent 'x hunderstorms, 107. The Present 
Organization of tlie Service in Italy, 
page 342. A Method of Approximating 
Rainfall over Long Periods and Some 
Results of its Application, 224. Effi¬ 
ciency of Soluble Manures in Dry 
Years, 34b. Meteorology in Canada, 
463. Weather Forecasung and Sun 
Spots, 642. jVleteorologicai Conditions 
in a Field Crop, with a Inscription of 
two Simple Recorders, 643. Evapora¬ 
tion from a Free Water Surface at 
Lincoln, Nebraska, 909. Evaporation 
from a Plain Water Surface, 910. The 
Present Condition in Brazil, page 1313. 
The Agricultural Meteorological Ser¬ 
vice in Germany, page 16^7. The Or¬ 
ganization of the Meteorological Sei- 
vice in Hungary, page 1806. The Dis- 
trioution of Atmospheric Impurities 
in the Neighbourhood of an Industnal 
City, 1321. 

Microbiology, see Bacteriology and Soil 
Organisms. 

Milk: The Importance of Infections Ca¬ 
tarrh of the Vagina in the Control, 60. 
The Use of the « GSr-Reductase w Test 
in Conjunction with the Usual Milk 
Tests as a Basis for the Price of Milk 
in Cooperative Dairies, 176. The Pre¬ 
servation of Milk Samples for Analy¬ 
sis, 299. Biological Method of Testing 
the Quality of Milk, 300. Exports from 
Denmark in 1912, 336. The Influence 
of the Stage of Lactation on the Com¬ 
position and Properties of Milk, 391. 
On the Forms Assumed by Phospho¬ 
rus and Calcium in Milk Casein, 414. 


A New Rapid Milk Boiler with Cool¬ 
ing Apparatus for Continuous Work, 
573. The Effect of Freezing upon the 
Composition of Milk, 584. The Com¬ 
position of Ewes’ Milk in Hungary : 
Analytical Results from the Municipal 
Laboratory of Agricultural Chemistry 
at Kecskemet, 585. Reactions for Dis¬ 
tinguishing Fresh Mill from Boilea 
Milk, 590. New Method of Freeing 
Milk from Germs, 743. Chemical 
Changes Produced in Cows’ Milk by 
Pasteurization, 863. A Study of the 
Bacteria which Survive Pasteurization, 
864. Analysis uf Buffalo Milk, 991, 
A Study on Milk and Cheese in Gree¬ 
ce, page 1335. Researches Respecting 
the Boron Content ol Milk and Eggs, 
1052. The Calorific Value of Milk in 
Relation to its Price and its Nutritive 
Value, 1083. Micrococcus mucofa- 
dens, New Bacterium of Ropy, Slimy 
Milk, 1084. The Classification of Lactic 
Acid Bacteria, 1085. A New Apparatus 
and Method for Milk Sterilization, 1190. 
A Practical Formula for the Calcula¬ 
tion of the Solids not Fat in Milk, 
1195, The Specific Gravity of Cow’s 
Milk and the Change it Undergoes 
Shortly After Milking, 1196. The Con¬ 
sumption in Japan, 1198. Investiga¬ 
tions into the Solubility of Milk Pro¬ 
teins, 1292. Lobeck’s Biorisator Pri)- 
cess, 1389. 

Milk Dryng Technique, 404. 

Milking: A Machine at the Central 
Competition at Amiens, 169. Testing 
the Wallace Machine, 170. The Ma\ 
Milking Machine, 671. The « Unfehl- 
bar» Automatic Milk Measurer, 572. 
Trial of the Lawrence-Kennedy-Gillies 
Milking Machine at the Live Stock 
Institute at Reggio Emilia (Italy), 1072. 
Milking Machines : Effect of Machine 
Method of Milking upon the Milk 
Flow, 1073. Milking Machines: their 
Sterilization and their Efficiency in 
producing Clean Milk. 1281. 
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Millet: Acmge and Production in Ja¬ 
pan, page 336. 

Milling: Wheat AUv^csug^tions in India, 
357. The Content of Soluble Nitroge¬ 
nous Substances as a Criterion of 
Flour, 605. The Chemical Composition 
of Sharps and Bran, 006. iniluence of 
the Environment on the Milling and 
taking Qualities of Wheat in India, 
oOl. Wheats from the British Miller’s 
Point of View, page 1165. Trial ol a 
Groat Mill, 1280. 

Moors. Butz’Drains in the Peat ISiooi 
near Bernau, 229. Grazing or Stall- 
Feeding on High-Moor Farms, 294. 
Fertilizer Experiments on Peaty Mea¬ 
dows in Hungary, 917. Reinforced 
Concrete Rollers for Use on Moorland 
Soil, 1067, The Question of the Ino¬ 
culation of New Crops on Moor Soil, 
1135. Moor Cultivation in Austria, 
page 1672. The Injurious Effects of 
large doses of Lime on Moor Soils, 
1243. Watering Place on Moor Pastu¬ 
res, 1286. 

Mosquitoes, see Hygiene, Rural. 

Motor-Cultivation, Machinery. 

Mowrah Meal, 384. 

Mucuna pruriens, 1334, 

Mulberry : Acreage and Production in 
Japan, page 336. The Cultivation of 
Mulberry Trees In Madagascar, 267. 

Mules: The Breeding of Mules for the 
Market in Missouri, 162. In Morocco, 
387, The Poitou Mares of France, 711. 
Mule Breeding in Poitou (France), 
1358. 

Musa, Classification of the Genus, 947. 

Musa texfiUs, 27. 

Mutation, see Selection, and Botany, 
Agricultural. 

Myoporum serratnm, 688. 

Napier’s Fodder, 499, 1255. 

Niagaras, Electric, in Recent Thuder- 
storms, 107. 

Nigerkuchen, 47. 

Nifiionip^, 676, 


Nipa Alcohol in the Philippines, 604 

Nitrates, Manure*, Nitrogenous. 

Nitrification The Influence of a Prece¬ 
ding Crop on Nitrification in Soil, 
344, The Intensity m And Soils, 465. 
Cupric Treatments ana ihe Nitrifica¬ 
tion of the Soil, 911. 

Nitrogen: Availability of Nitrogen in 
Organic Ammoniates, 19 Accumula¬ 
tion in ihe Soil b^ Microorganisms 
110, page 336. Nitrogen Enrichment 
of Soils, 474. The Price of Nitrogen 
b52. The Decomposition of Feldspar 
and its use in the Fixatioi’ of Atmos¬ 
pheric Nitrogen, 1249. 

Nuttalia and Piroplastna causing Piro- 
plasmosis of Equidae in Trauscauc''.sia, 
818. 

Oak, see Cork. 

Oats. The Cnomicai Composition of 
the Oat kernel, 116. How ThickK 
Should seed be sown on Mountain 
Farms?, 241. Comparisons of Yield 
between Hybrids and Selections in 
Oats, 354. Investigation of the Rela¬ 
tion between Anatomical Structure and 
Physiological Characters in Oats, 356. 
The Work of Plant Breeding at Svalof, 
page 844. Effect of certain Artificial 
Manures on the Bushel Weight of, 
1329. 

Oil Crops: Baobab Oil, 266. Export of 
Palm Oil from the Gold Coast, 332. 
Importation of Palm Oil into Germa¬ 
ny, 335. The Extraction and Use of 
Kukui Oil, 515. Canarium polyphyl- 
lum: a New Oil Fruit from German 
New Guinea, 516. Cohune Nuts from 
British Honduras, 1038. Contribution 
t(? the Study of the Castor-oil Plant, 
1152. Wood-oil Trees of China and 
Japan, 1339. 

Olive: The Encouragement of Olive 
Growing in France, 92. Irrigation of 
Olives and Its Effects, 140. The Con¬ 
dition of the Olive Groves in the Le- 
pino-Pontlne and Venafro (Campo- 
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basso) Zones, 537. The Grafrin« and 
Exportation of Green Tunisian Table 
Olives, 685. Olive Growing in Tunis, 
1046. The Present State of Olive Gro¬ 
wing in Italy, pa^c 1496. 

Onion, Red Globe, 37-1. 

Orange: Thomson, 39. Ecoi.omics of 
Orange Growing in Spain, page 10 . 
Washington Navel Orange in Rhode¬ 
sia, 269. 

Ostrich: Farming in German West 
Africa, 965. In America, 1063. In 
Australia, 1184. 

Palm Otl, see Eloeis and Oil croops. 

Palms : The Uses oi Roysionea regia. 
141. Carludovica palmata in Brazil, 
373. 

Packing of Fruits and Vegetables : Exhi¬ 
bition in Paris, 101. Keeping soft Cut¬ 
tings alive for Song Periods, 502. An 
Act to Regulate the Size and Descrip¬ 
tion of Cases used in the Sale and 
Export of Fruit and for purposes in¬ 
cidental thereto, 1015. 

Papaya: The Grafted Papaya as an An¬ 
nual Fruit Tree, 813. 

Paper Making. New Materials for, 310. 

Parkfnsonia aculeata^ 203. 

Parsley, Dwarf extra curled, 807. 

Passion fruit in New South Wales, 137. 

Pastures : Researches on Alkaline Mea¬ 
dows, 15. An Application of the New 
Pedological Knowledge to Grasslands, 
108. Three Years* Returns of the Coo¬ 
perative Association’s Pasture at Kle- 
immurhlingen, 408. Pasture Problems. 
Drought Resistance, 664, Fertilizer 
Experiments on Peaty Meadows in 
Hungary, 917. 

Patents see Machinery. 

Patissiotiki, page 502. 

Peach : Russel, 39. In Germany, page 
509. The Peach in the South-East of 
France, 633. On a Graft Hybrid be¬ 
tween Peach and Almond, 1045. 

Peanut Butter, 65. 

Pear r Lorette’s pruning, 37- Ayer Pear, 


39. In Germany, page 606. Bartlett 
Pear Precooling and Storage Investi¬ 
gations in the Rogue River Valley, 
534. Grafting Pears, 686. 

Peas: Calcium as Antitoxin to certain 
Nutritive Salts in Watcr-cultu-es of 
Peas, 654. Express Mangetout; Mam¬ 
moth, Wrinkled, 807. 

Pennisetum pujpureum, 499, 1255. 

Pepper Production and Trade in Siam, 
677. 

Perilla cake, 47, 384. 

Phaseolas lunaius Beans, 120. 245, 449. 

Phasmid, 1354. 

Phonolite, see Manures, Potash. 

Phormium tenax, 251, 334, 506. 

Phosphates, sec Manures, Phosphatic. 

Physiology, Animal: see Anatomy. 

Physiology of Plants, see Chemistry. 

Phyielephas macrocarpa, 518. 

Pickling, influence of, on Germination, 
931. 

Pigeons, Diphtheria, 51. 

Pigeon Pea (Cajanus mdicus), 1143. 

Figs : Number in Japan, page 336. Pig 
Feeding by means of Automatic 
Troughs, 283. The Pork Trade in the 
Argentine, 304. A Pratical flooring for 
Pig Styes, 406. The Improvement ol 
the «Mangalicza» Breed of Pigs in 
Hungary, 559. Comparative Feeding 
Experiments with Hominy and Barley 
for Pigs, 714. Fattening of Pigs with 
the Automatic Feeder, 'H5. An Expe¬ 
riment in Pig Feeding and Fattening 
on Sugar Cake (Brand B.), 716. Fatte¬ 
ning Hogs in Nebraska, 717. Experi¬ 
ments with Pigs, 83$. The Utilization 
of Skimmed Milk and Potatoes by Fee¬ 
ding to Pigs, 964. Irish Pig-Feeding 
Experiments, 1061. Results of Investi¬ 
gations on Heredity in Pigs, 1268- 
Experiments on Pig Fattening in Prus¬ 
sia with Automatic Feeder or Common 
Trough, 1270. The Value of Potatoes 
as a Principal Pig Food, 1271. 

Pines : The Extraction of Resin from 
Pines in Corsica, 814. 
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t^inheiro bravo. 41. 

Pinus pinaster, pinea, maritima, 41. 

Piroplasma, sp. 42, 145, 543, 818. 

Pisciculture, see Fish. 

Pisum urvense, 486. 

Ploughs: WatzPs Regulator, 288. ^ 

New Dynamometer for Steam Ploughs, 
401. Motor plough, 502. Fraser plougn, 
563. Certani's Subsoil Plough, 567. 
Eckert’s Plough Wheel Nave, 843. 
Motor Plough Competition at Galai.u» 
in Hungary, 1364. The Motor Plough 
Competition at Parma, Italy, 1365. 

Plums : Laire and Montcelt, 39. In Ger¬ 
many, page 509. The Reine-Claudt 
Green Gage, 535. The Plum Industry 
in Servia, 812. Plum Brandy. Impro¬ 
vements in its Manufacture, 1204. 

Potato : Cultural Bud Mutations of So- 
lannm immite Dunal, 23. New Specie* 
of Potato from Peru, 24. Acreage and 
Production in Japan, page 336, Potato- 
sorting machine, 290, The cultivation 
of Potatoes nuder Irrigation in the 
Neighbourhood of Athens, 501. Modi* 
fication and Mutations of Tuberous 
Plants, 655. Potato breeding in Ger¬ 
many, page 985, 1 ho Present State of 
the Potato Drying Industry, page 1342. 
The Value of Potatoes as a Principal 
Pig Food, 1271. Potato Drying Plant, 
1372. 

Potu Dcmhala, 245. 

Poultry • Fourteenth International Exhi¬ 
bition in Paris, 13. Researches on 
Diphtheria in Fowls and its Connec¬ 
tion with Diphteria* in Pigeons and 
with Fowl-pox, 51. Egg-Laying Com¬ 
petitions at the Hawkesbury Agricul¬ 
tural College, 52. Chicken-Rearing on 
an Intensive System, 160. Poultry in 
Japan, page 334, Number of Fowls 
in Japan, page 336, In the Kivu, 276. 
The Influence of Selection on the Size 
of Fowls’Eggs, 284. Farm Flock 
Poultry Competition, 285. The Poul¬ 
try Tick, 397. The Poultry Industry in 
Great Britain, page 673, Amalgama¬ 


tion of the Poultry Stations in South 
Australia, b3b. A Compaiison between 
Natural and Artiflcial Incubation, 718. 
Experimental Work in Artificial In¬ 
cubation, 719. Tuberculosis, 821, 822. 
Further Report on Egg-Laying Com¬ 
petition in the Rhineland, 8o9. Irish 
Egg-Laying Competition, Is October 
to 31st December 19^2, Castra¬ 
tion in Relation to the 
Sexual CharaLlers ot Brown Le¬ 
ghorns, 958. The Presence Oi the Lar- 
red Plumage Pattern in the White Le¬ 
ghorns Breed of Fowls, 1053. Fourth 
Egg-Laying Competition in Tasmania, 
1183. Methods oi Fattening, Dressing 
and Mar^ccting Poultry, 1272. Feed 
Hopper in Fowl-house, 1283. 

Precipitine Reactions applied to Seed 
Identification, 117. 

Prickly Pears tor Alcohol Production. 
994. 

Piinglca antiscorbutica, 264. 

Pruning . aiethcds adopted b' i. Lo- 
relte, 37. A New Method of Pruning 
Young Vines, 376. Winter Pruning Oi 
Stocks Preparatory to Grafting on the 
Spot, 523. 

Prumis avium, 269. 

Pulps: Use of Vindob(r a Pulp on a 
large Scale for the Ensilage of Sugar 
beet Pulps, 147. 

Pulse Crops: Phaseolus lunatas Beans. 
245. Seeds and Flour of DoUchos mul- 
tiflorus, 1334. 

Pump for Farm Work, 1075. 

Pusf^ta Hortobagy, Scheme lor reclaim¬ 
ing, 441. 

Pyrethrum, 372. 

Quercus S|>., 41. 

Rabbit : Promotion of Rabbit Breeding 
in Prussia, 442. The Effect of X-Rays 
upon the Development of the Ovary 
of the Rabbit, 723. Salvarsan in the 
Treatment of Surra, 819, 

Radioactive Manures, 350. 
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Radioactivity, influence on Germination, 
656. 

Radishes: Acreage and Production in 
Japan, page 336. Oval White summer 
Radish, 807, 

Rahar {Cajanus indicus), 1143. 

Rain : A Method of approximating Rain¬ 
fall over Long Periods and some Re¬ 
sults of its Application, 244. Effect 
of Late Rain upon the composition a 
Beets, 509, The Correlation of Rain¬ 
fall, 1322. 

Rainiala, 256. 

Ramie, 249. 

Raumia, 608. 

Rangoon beans, 245. 

Rape seed : Acreage and Production in 
Japan, page 336. 

Rauwolfia vomitoria, 371. 

Reafforestation, i>tie Forestry. 

Reclamation: Scheme for reclaiming 
of Puszta Hortobagy, 441. The Rela¬ 
tion Between Land Reclamation and 
Malaria, 451. 

Red Bean, page 226, 245. 

Red tick, 43. 

Reductase, test in conjunction with the 
Usual Milk tests as Basis for the Price 
of Milk, 176. 

Redwater, 43. 

Refrigeration see Cold Storage. 

Reiabo, 132. 

Reindeer, Domesticated, in Newfound¬ 
land, 1186. 

Rennet, the Extimatlon of the Efficiency 
of commercial, 587. 

Rhynchosia precatoria, 262. 

Rkipicephalits appendicidaiiis, 43. 

Rhus vernicifera, 689. 

Rice: Culture in the Philippines, 27. 
The Cultivation In Java, 120. The Cul¬ 
tivation with the Help of Machines, 
121. Acreage and Production in Japan, 
page 336, Rice Growing in Louisiana, 
244. Data conoeming Varieties of Rice, 
496. Possibility of the Development of 
Rice Growing' in Argentina, 497. 
Cleistogamy and the Possibility of 


Cross-lertiiization, 657. Notes on Poi- 
hnalion and Cross-Fertilization in the 
Common Rice Plant, 933. The Culti¬ 
vation of Rice with the Help of Ma¬ 
chines, 934. Carp Breeding in Rice 
Fields in Italy page 1332, Influence oi 
Sugar-Cane Cultivation on the Pro¬ 
ductivity of the Land When put under 
Maize and Rice, 1259. 

Rollers, see Machinery and Implements. 

Root Crops : Yam Growing in Jamaica 
and in Queensland, 246. A Good Tuber 
Plant: Arracacia xanthorrhiza, 358. 
The Sweet Potato and its Cultivation, 
863. See also Turnip, Potato, Beet, etc. 

Root Lifters, see Machinery and Imple¬ 
ments. 

Roystonea regia, 141. 

Rubber: The Composition ot Soil Sui¬ 
table for Rubber Cultivation, 16. Rub¬ 
ber in Casamance, Senegal, 31. The 
Nitrogenous Constituent of Para Rub¬ 
ber and its bearing on the Nature of 
Synthetic Rubber, 131. Contribution 
to the Study or Rubber in the North 
of Madagascar, 132. Rubber Exami¬ 
ned at the Imperial Institute, 133. 
Tapping Rubber trees by Electricity, 
167. Rubber Congress of Batavia, 219. 
Tests of African Rubber, 257. Rub¬ 
ber in the Philippines, 258. New Ma¬ 
chine for the Extraction of Rubber 
from Bark, 292. Export from the Gold 
Coast, 332. Importation into Germany 
from the German colonies, 336. 
Technological Study of the Congo Va¬ 
rieties of Rubber, 368. Iquitos, and 
the Tributary Region, the Rubber Dis¬ 
trict of the Amazon, 513. The Culti¬ 
vation of Rubber Trees in West Africa, 
673. Plantation Rubber in Hawaii, 
1153. 

Rumex Acetosa, Research on the Va¬ 
riability of the Sexes, 1252. 

Rural Economy: Measures adopted in 
Switzerland for the introductiem of 
Agricultural Book-Keeping into the 
Peasants’Farms, page 13, The Capi- 
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talization Value oi Real Estate. 55. 
Farming Problems according to Work¬ 
ing Expenses and Difference oi Net 
Returns, 5b. The Work of the Office 
of Farm Management, of the United 
States Department of Agriculture, 57. 
Changes in ine Manner oi Faimin^ 
in the Rhine Country, and their Cau¬ 
ses, 58. The Remedies for Rural De¬ 
population in Great Eritain, 59, Tne 
Standing Working Capital in one Hun¬ 
dred Farms in Silesia, 171. Wages 
of Farm Labour in the United States, 
172. Grazing or Stall-Feeding on 
Hinh-Moor Farms, 294. The Profita¬ 
bleness ot Artificial Manuring, 295. 
Cost of Making Beef, 296. Land Va¬ 
luation, 297. The Limit Vaiuc of the 
Means of Agricultural Production as 
Basis lor the Calculation of the Eco¬ 
nomical Limit of Outlay, 406. The 
Profitableness of Hoed Crops, 407. 
Three Years'Returns of the Coope¬ 
rative Asocialion’s Pasture at Klein- 
miihlingen in Anhalt, 408. Native La¬ 
bour in Tunis, 409. Types of Farming 
in relation to Distance from Market, 
577. The Sizes of Agricultural Hol¬ 
dings in Englaid and Wales in 1911 
and 1912, 578. Determining the Price 
of Sugar Beets in France, 679. Ten 
Years’Returns of a Cherry Orchard 
in Holland, 580. Scheme of Prizes for 
Best Managed Small Holdings. Sug¬ 
gestions io Competitors, 681. Dairying 
versus Fattening, 682. The Installa¬ 
tion and Accounts of a Large English 
Dairy Farm, 734* ((The Evesham Cu¬ 
stom )>, 735. Reorganisation of Agri¬ 
cultural Land Tenure in Russia, 736. 
Loss of Area due to Setting out Roads 
and Ditches in the Rearrangement of 
Properties, 737. A Model Improve¬ 
ment with Rounding-up of Holdings 
in the Tyrol, 738. The Share System 
in the Italian Province of Aquila {A- 
bruzzi), 739. A Joint Labour and Tariff 
Contract between the Proprietor and 


his Labourers, 740. Cost of Harvesting 
in 1911 and 1912, 741. The Cultiva¬ 
tion of Small Holdings in the Depart¬ 
ment of Ardeche in France, 742. Cal¬ 
culation of the Cost Oi Production in 
Peasant Farms, with Special Reference 
to Milk, 854. The Over-Valuadon of 
Estates, 855. The Form of Wages of 
Permanent Farm-Hands in Trans-Da- 
nubian Hun<^ar>, 356. Three Years of 
Dairy Farming. The Variations in the 
Results and Their Causes, 857. A 
Comparison Between a General Farm 
anJ Diiry Farm, 858. Farming Eight- 
iiundred-Dollar Land at a Profit, 859. 
The Importance ox Public s^aluation 
Offices ^or Estatcss and Farms, 860. 
The Various Methods of Farming in 
Spain page 1127, Dairying without 
Breeding, 979. Butter Problem, 980 
The Economical Causes of Decreased 
Milk Production in Austria-Hungary, 

981. Intensive Feeding of Milch Cows 

982. The Adaptation of Sheep Farming 
to Modem Agricultural Methods, 983. 
The Cost of Keeping a Heifer up to 
its first Calving, 984. The Cost oi Pro¬ 
duction of Wheat. 985. The Most Fa¬ 
vourable Time for the Yearly Closing 
of Farm Accounts, 986. Italian Emi¬ 
gration in 1912. 988. The Strikes of 
Agricultural Labourers in Italy in 
1911, 989. Ways and Means of Indian 
Agricultural Development, 990. The 
Problem of Encouraging a Fresh De¬ 
velopment of the Agricultural Produc¬ 
tion of Germany, 1078. The Agricul¬ 
tural Conditions of the Province of 
East Prussia, 1079. Difference in the 
Returns of two Dairy Farms and its 
Causes, 1080. Collective Renting of 
Farms, 1081. Efforts towards the Eco¬ 
nomic and Social Improvement of the 
Conditions of the Agricultural Labou¬ 
rers, 1082. Systems of Land Tenure 
Prevalent in the Plain Belt of the Pro¬ 
vince of Treviso, Italy, 1191. Persons 
engaged in Agriculture in Prussia ac- 
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cording to the Census of June 12, 
1907, 1192. I'he Farmer s Income in 
the United States, 1195. isotes on 
Tobacco-Growing in Germany, 1194 
ihe Distribution oi Capital in Fitiv 
Peasant Farms in the Seg^^berg Dis¬ 
trict in Schleswig-Holstein, 1287. The 
Cost of Cig Farming, 1288. The Cost 
of Wheat-farming in Victoria, 1289 
The Profiu ble^xcss of i eeping rroduc- 
tive Stock, 1290. Profitableness of 
Fattening Cattle in Illinois, 1291 
Acreage under Crops and Grass in 
£ngknd and Wales in the Year 1913, 
1375. Technical and Economic inves- 
stigations on the Rearrangement of 
Properties in Bavaria, 13/6. The Dis¬ 
tribution of the Land, and AgricuUmal 
Pro^iecs, 1377. Cost ot Work in Far¬ 
ming, 1378. Farming on the Share 
System in the Bourbonnais, France, 
1379. .Vlcasures for Increasing the 
Economic Success of a Farm in the 
Depaiiment of Card, Franco, 1380 
The Estate c La Rugginosa» in the 
Tuscan Maremma: Example of In¬ 
tense Improvement, 1381. Continuous 
Wheal, 1382. The Cultivation of Tea 
in Small Holdings, 1383. Proportion 
of Area Occupied by the Various Crops 
and Net Profit, 1384. Limits of Profi¬ 
tableness of Farm Expenses in the 
Peasant Farms of Moravia, 1385. Cost 
of Milic Production in Mexico, 1386. 

Rye ; Recent Investigation oi the Expe¬ 
riment Station for Cereal Testing, 25, 
How Thickly Should seed be sown on 
Mountain Farms?, 241. 

Rye Grass: A New Variety oi Rye 
Grass, 247. 

Sacbrood, a Disease of Bees, 398. 

Sacharachaca, 358. 

Salmonidae, 53. 

Salt, commercial, as a Fertilizer for Su¬ 
gar Beets, 670. 

Salt, common, on the manurial effect of, 
page 1680. 


Salt, New System for Draining Land and 
Freeing It from, 912. 

Sansevieia, the cultivation ot Cowstring 
Hemp, 1258. 

Sawahs, 120. 

Sawdust, in soluble form as a Foodstuff 
47; use of, for feeding stock, 790. 

Schistosomum turicehtanicam Skriabin, 
new Parasite of Cattle in Turkestan, 
1048. 

Schools of Agriculture: Rural continua¬ 
tion Schools of Prussia, 2. Agricul¬ 
tural Continuation Schools m Belgium 
99. The Agricultural and Forestry 
Schools and Colleges in Austria, 205. 
Colonial Agricultural College at Tunis, 
207. Agricultural Schools in Hungary, 

453. Agricultural College at Grignon. 

454. Tropical University, 456. The 
Practical School of Agriculture at Todi 
(Perugia, Italy), 635. Rural Continua¬ 
tion, Schools, 771. National School of 
Waters and Forests at Nancy (France), 
1126. Travelling Schools for Rural Do¬ 
mestic Economy (France), 1127. Posi¬ 
tion and Conditions of the Prussiaii 
Rural Continuation Schools duriig the 
Financial Year 1912, 1316. Practical 
Schools of Agriculture in Uruguay, 
1317. Local Extension Schools and A* 
gricultural Winter Schools, 1318. Sec 
also, Education and Experimexitation in 
Airiculture and Forestry. 

Seed: On the application ot Precipitine 
Reactions to Seed identification, 117. 
The Exportation and Importation of 
Clover and Lucerne Seed into Hun¬ 
gary, 124. The Seed Farm at Schlan- 
stedt, Germany, 493. The Progress 
of Cereal Seed Selection in France. 
page 972. The future Position of the 
Swedish Station for the Improvement 
of Seeds, 1130. Swiss Law concerning 
the control of the commerce, 1313. 

Selection : New Methods for determining 
the Comparative Value of Selected 
Plants, 22. Cultural Bud Mutations of 
Sotanum immUe Dunal, 23. Solamm 
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immite, a New Species or Potato irom 
Peru, 24. On the Inheritance ol some 
Characters in Wheat: 118. Results 

of Selection on Wheat Yields in Nebra¬ 
ska, 239. Asparagus Breeding for Rust 
Resistance, 240. 'fhe :^electicn of Hun¬ 
garian Wheal, 353. ComparisOi.s cr 
Yield between Hybrids and Selections 
in Oats, 354. A Variety of Maize with 
Silks maturing before the T assels, 365. 
Cotton ^election in Montserrat, 360. 
Effect of Fertility upon variation and 
Corrciatioii in keiiii. in 

Wheat, 4o9. Herediij^ ol a Maize Va¬ 
riation, 490. The Reiaticn ot Certain 
Bear Chaise let istics to Yield in Curii 
(Maize), 491. The Produf^tioa of New 
and Improved Varieties of Timothy, 
492. The Seed-Farm at Schlansiedt, 
Germany, 493, Improvement ot Field 
Crops at Svalof, page S34. Improve¬ 
ment of Wheat and Oats at Svalof, 
page 844, Official Register of Selected 
Plants in Hungary, 624. On Cleisto- 
gamy in Rice (Oryza ^aHva) and the 
Possibility of Gross Fertilization, 657. 
Particulate Inheritance, 058. The Bea¬ 
ring of Teratological Development in 
Nicotiana on Theories o. Heredity, 
059. Breeding of Vines, 660. The Pro¬ 
gress of Cereal Seed Selection in 
France, page 972. The Stete of Agri¬ 
cultural Plant Breeding in Austria, 
page 978. Agricultural Plant-Breeding 
in Germany at the Present Day, pa^ 
983. Experiments in Wheat Breeding 
Experimental Error in the Niirserv 
and Variation in Nitrogen and Yield, 
795. Studies of Natural ai‘d Artificial 
Parthenogenesis in the Genus Nico¬ 
tiana, 796. On the Behaviour of Wheat 
subjected to the Action of Copper Sul¬ 
phate Solutions of Different Concen¬ 
trations, 797. An Unfixable Dwarf Race 
of Wheat, 926. Preliminary Report on 
Effect of Close and Broad Breeding 
on Productiveness in Maize, 927, Se¬ 
lection of Maize on the Estate of Ru- 


ma in Hungary, 928. The Inheritance 
ot Certain Forms of Chlorophyll Re¬ 
duction in v^orn (Maize) Leaves, 929 
of the Ligule and Auricles of Corn 
(Maize) Leaves, 930. The Inheritance 
Influence of (c Pickling o on the Ger¬ 
mination ot Cereals, 931. Inheri¬ 
tance ot certain Quantitative Charac¬ 
ters in Tobrcco, 1033. f^ew tion 
Vaiieties from Alpine forms ot Fod* 
der Grasses, 1142. Selection of Pigeoxi- 
Pea or Rahar {Cajanus irtdicus), 1143. 
The Selection System in Forest Eco¬ 
nomy, page 1688. Research on the 
Variability of the Sexes in Cannabis 
saliva L. and Humex Acetosa L., 12o2 
Position and Space given to Indivi¬ 
duals in the Selection of Plants, 1253. 

Separators: Trial of the Hand Power 
Separator <c Lacta 2 », ot the Machine 
ana Bridge-building Company, Hel¬ 
singfors, Finland, 291. Hand Separa¬ 
tor, 850. Test of a c< Westphalia » Milk 
Separator capable oi woricing 330 Gal¬ 
lons per Hour, 1374. 

Sericulture : Decree approving the Re¬ 
gulation of the Brazilian Governement 
Stations, 1, In Japan, page 334. Silk¬ 
worm Rearing in Tropical Countries, 
967. Results of the Season 1912-13 of 
the Service for the Control of Silk¬ 
worm Egg Breeding in France, 1273. 

Sesamum: In Italian Somaliland, 203. 

Sewage: Effects on Soil, 14. The Rela¬ 
tion Manurial Value of Nile Water and 
Sewage, 470. 

Shade trees : Ratio ot yields of cultiva¬ 
ted Coffee plants grown under certain 
shade plants, 369. New Species for 
Cacao, Vanilla and Coffee Plants, 371. 

Sheep ; Wireworms and thein treatment, 
45. Some data on tre Inheritance of 
Homs in Sheep, 148. Contribution to 
the History of Merino Breeding, 157. 
Sheep-Breeding Experiments in Ala¬ 
ska, 158. In the Kivu, 276. Breeding 
Experiments with Welsh Mountain 
Breeding Ewes, 281. Introduction of 
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Karakul Sheep into Argentina, 282. 
Studies on Contagious Agalactia, 383. 
In Morocco, 387, I he Decline of Com- 
mooing Flocks of Sheep in South Ger¬ 
many, 393.1'he Apulian Merino Sheep. 
394. The Merino Sheep of North A- 
frica, 395. Sheep Breeding in Hun- 
gary, page 680. Piroplasmosis in 
Sheep, 543. The Moscow Sheep Bree¬ 
ders’ Congress and Exhibition, 668. 
The Wool Industry in the British Do¬ 
minions, 837. Wool Production in 
French West Africa and the Introduc¬ 
tion of Merinos, 962. Fat Lambs at 
Ruakura, 963. The Adaptation of 
Sheep Farming to Modern Agricul¬ 
tural Methods, 983. An Illinois Sheep 
Feeding Test, i060. The Improvement 
in Sheep-Breeding in Algeria, 1182. 
The Zigaya Sheep, 1361. Digestibility' 
Experiments v/ith Sheep. Para Rub¬ 
ber Seed Cake, 1362. 

Shoveand Fork, combined, 1071. 

Shows, Agricultural: 7, 8, 9, 10, 11, 12 
13, 100, 101, 102, 103, 104, 210, 211, 
212, 213, 214, 215, 216, 217, 218. 
219, 220, 341, 460, 640, 775, 907, 
1023, 1131, 1237, 1319. 

Sickness in Soil, 14. 

Silica : The Soluble Silicie Acid in Basic 
Slag, 476. The Possibility ot Using 
Crude Phosphates and Limes contai¬ 
ning Silica as Manures, page 1316 
Lime Rich in Silica, 787. 

Silkworms, see Sericulture. 

Sisal Hemp: The Cultivation in German 
East Africa, 250, 1150. Importation 
into Germany from the German colo¬ 
nies, 335, 767, Henequen, 505. A New 
Machine for extracting Sisal Hemp 
Fibre, 569. The Cultivation of Sisal 
Hemp in Tunis and the Production 
of Fibre from its Leaves, 1257. The 
Cultivation of Cowstring Hemp (Son- 
seviera), 1258. 

Skinet, 663. 

Slag, see Manures Phosphatic. 

Slaughtering of animals: The Slaughter 


of cows in Calf and its influence on 
Beef Production, 544. Pregnani ani¬ 
mals slaughtered in Germany, 596. 
Smoking meat, apparatus for, 976, 

Snow, tne Conservation of, its Depen¬ 
dence on Mountains and Forests, 462, 
Soil: Investigations on (( Sickness » in 
Soil, Soil Sterilisation, and Some Prac¬ 
tical Applications, 14. Researches on 
Alkaline Meadows and Pastures, 15. 
The Composition of Soil Suitable for 
Rubber Cultivation, 16. Soils from 
the East Africa Protectorate, 17. Ana¬ 
lysis of the Soil of the principal Vi¬ 
neyards of Cote d’Or, 35. An Ap¬ 
plication of the New Pedological 
Knowledge to Grasslands, 108. Rate 
of Movement Oi Nitrates in the Soil, 
109. New Researches on the Accu¬ 
mulation of Nitrogen in the Soil by 
Micro-organisms, 110. The Action of 
Quicklime on the Soil, 'll. Agricul¬ 
tural Study on Manganese, 226. The 
Black Soils of the Oued R’Dom Val¬ 
ley in Morocco, 227. The Wilting Coef¬ 
ficient for Plants in Alkali Soils, 237. 
Occurrence and Nature of Carbonized 
Material in Soils, 343. The Influence 
of a Preceding Crop on Nitrification 
in Soil, 344. The Changes in Soil due 
to Manuring, 345. Application of the 
Ammonium Carbonate Method for the 
Determination ot Humus to Hawaiian 
Soils, 464. The Intensity of Nitrifica¬ 
tion in Arid Soils, 465. Movement of 
Nitrates in the Soil, 466. Classification 
of the Soils in Glaciated Regions ac¬ 
cording to Size of Particles and Phy¬ 
sical Properties, 644. Osmosis in Soils, 
and Possible Applications of the Prin¬ 
ciple, 646, Studies on Lateritization, 
777. On the Alkaline Reaction which 
may be caused by Acids and Salts in 
the Soil, 778. The Value of Soil Ana¬ 
lyses to the Fanner, 780. The relation 
of Lime to Magnesia in Soils, 788. 
Soil Moisture Determinations for Cot¬ 
ton, 1026. The Effects of Calcium and 
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Magnesium Carbonates on some Bio¬ 
logical Transformations of JNitiogen ’u 
Soils, 1026. On the Cir^-ulation ot Sul¬ 
phur and of Chlorine on the Earth, 
and on the Importance of this Process 
ill the Evolution of Soils and In the 
Vegetable World, 1133. The Condition 
of Soil Phosphoric Acid Insoluble in 
Hydrochloric Acid, 1134. Comparative 
Researches upon the Cohesion ol Dir- 
ferent Kinds of Soils, 1239. The Rea¬ 
wakening of the Soil, 1241. The Mo¬ 
vements of Soil Water in an Egyptian 
Cotton Field, 1323. 

Solarium Chimeras, 484. 

Solarium Sp., 23, 24, 484, 655. 

Sophora glauca, 1044. 

Sorghum: Sorghum vulgare, 935. Sor¬ 
ghum crops for Silage, 1172. Sorghum 
Growing in the Victorian Mallee for 
Summer and Autumn Sheep Feed, 
1336. 

Sorrel, 374, 807. 

Soya : Cambodia Soy Beans, 122. Acrea¬ 
ge and Production in Japan, page 336. 
Soy Beans in India, 662. Synthetic 
Milk Production from Soya Beans in 
Liverpool, 1392. 

Starch, Determination in Meat Food 
Products, 416. 

Sponges as a Fertilizer, 1328. 

Spraying: Machines in Malaysia, 168, 

Stable, see Building construction. 

Stegomyia fasciaia, 96. 

Sterilisation of Soil and some practical 
Applications on Sickness in Soil, 14. 

SUllingia sehifera, 689. 

Strawberry-culture: Experimental gro¬ 
und for strawberry-growing at Retfalu, 
in Hungary, 678. 

Strongyili, page 502* 

Strongylus contortus, 45, 

Sudan Grass, 799. 

Sulphate of Ammonia, see Manure Ni¬ 
trogenous. 

Sugar Beets: Cultivation Experiments 
with Dried Seeds of Sugar-Beets in 
Hungary, 29. A Contribution to the 


Question of Changes Occurring in 
Sugar Beets during Storage, 30. Use 
of Vindobona Pulp on ? Large Scale 
for the Ensilage of Sugar Beet Pulps 
in Hungirv, 147. Manuring, Present 
State of the Question in Germany, 
page 348. General Review of the Bee+ 
Sugar Industry in the United States, 
253. Improvement in the Shape cf Su¬ 
gar Beets, 254. The Insect Visiiort oi 
Beet and Mangold Flowers, 255. A.ction 
of Light on the Growth of Seed Beets, 

363. Handhoe for Beets, 402. The 
Composition of Beets in the Dry Year 
1911 and the Effect of Late Rains upon 
Them, 509. Manuring Experiments 
with Sugar Beets in Hungary, 511. 
Determining the Price of Sugar Beets 
in France, 679. The Distance apart for 
Sugar Beets. Experiments in Hungary, 
669. The Use of Commercial Salt as 
a Fertilizer for Sugar Beets iii Hun¬ 
gary, 670. Patent implement for sin¬ 
gling, 844. Quality of Sugar-Beet 
Seed, 932. Sugar Beet in the Argenti¬ 
ne, 940. Action of Flowers ol Sulphur 
on Sugar-Beets, 941. The competi¬ 
tion of French Beet-lifting Machines, 
970. Competition of Beetroot Lifting 
Machines in France, 1366. 

Sugar Cane : The Cultivation in Louisia¬ 
na, 128. Sugar Cane Cultivation and 
Sugar Industry in Peru for 1911, 129. 
Seedling Canes in India, 130. Cultural 
Accounts and Production of Sugar Ca¬ 
ne cultivated on the Share System, 

364. Experiments made in the Expe¬ 
riment Fields of the DJokJa Sub-Sec¬ 
tion of the Experiment Station of the 
Java Sugar Industry in 1911, 510. Va¬ 
rieties of Sugar Cane tried at the Ex¬ 
periment Station of the « Escuela de 
Arboricultura y Sacarotecnia« At Tu- 
cum4n, Argentina, 614. Sugar Cane 
Experiments in British Guiana, 939. 
Contribution to our Knowledge on the 
Influence of Sugar-Cane Cultivation 
on the Productivity of the Land when 
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put under Maize and Rice, 1259. The 
Position of the Cane Sugar Industry 
during the Last Twenty Years, 1338. 

Sugar crops: Preliminary Report on 
Sugar Production from Maize, 512. 
The Date Sugar Industry in Bengal. 
See Sugar Cane and Sugar Beet. 

Sugar industry ; The International Com¬ 
mission for Uniform Methods of Su¬ 
gar Analysis in the Meeting held at 
New York on September 10, 1912, 
306, The Sugar Industry in North- 
Easr Brazil, 417. A Short Review of 
the Sugar Industry in the Philippine 
Islands, 513. 

Sulphur : New Experiments on the Fer¬ 
tilizing Property of Sulphur, 234. The 
Fertilizing Action of Sulphur, 478. 
Action of Flowers of Sulphur on Su¬ 
gar Beets, 941. On the Circulation of 
Sulphur on the Earth, 1133. The Sul¬ 
phur Industry and Trade in the United 
States, 1140. 

Surra, 381, 382, 819. 

Sweet Potato, 663. 

Sylviculture, see Forestry. 

Tallow tree, 689. 

Tanning Export of substances Tor, 332, 
Mangrove, 335, 379. 

Tapeworm disease, 46. 399. 

Tea: Acreage and Production in Japan, 
page 336. Cultivation, Manufacture and 
1154. In Russia, 1343. The Cultiva 
tion of Tea in Small Holdings, 1383 

Teasel, Fuller’s, 135. 

Teff {EragrosUs abyssinica)^ 665. 

Tegalaus, 120. 

Texas cattle fever, 43. 

Thatching, apparatus for assisting, 1369. 

Ticks, 42, 43, 397, 691, 815. 

Timber : Export of lumber from the Gold 
Coast, 332. Importation of Cedar 
Wood into Germany from the German 
colonies, 335. 

Timothy grass: The Production of New 
and Improved Varieties of Timothy, 
492, 


fiqui liqui or rice bran, 27. 

Tobacco: Instructions for Experimental 
Tobacco Growing, 32. The Cultiva¬ 
tion of Cigar Tobacco with Special Re¬ 
ference to Java, 134. Tobacco Refuse 
as manure for Vines, 139. Acreage 
and Production in Japan, page 336. 
In Italian Somaliland (Benadir), 203, 
Experiments on Manuring Tobacco 
in Hungary, 261. In Great Britain and 
Ireland, 519. The Data obtaind in 
1911 respecting the Use of the Pro¬ 
ducts of Cross of Heavy-Leaved 
Species of Tobacco Resistant to Ihie- 
lavia basicola, 520. The Bearing of 
Teratological I>evelopment in Nico- 
tiana on theories of Heredity, 659. 
The Results of Szeged Tobacco Selec¬ 
tion in Hungary, 675. Studies of Na¬ 
tural and Artificial Parthenogenesis 
796. The Nicotine Content of Hunga¬ 
rian Tobaccos, 804. Economic Results 
of Cultivating Heavy Tobacco Crosses 
Resistant to Thielavia basicola, 805. 
The occurrence of Barium, 924, Di¬ 
stribution of Nicotine in the Leaves of 
Kentucky Tobacco, 1030. The Inheri¬ 
tance of certain quantitative charac¬ 
ters in Tobacco, 10C3 Notes on To¬ 
bacco Growing in Germany, 1194. 
Exports of Tobacco from Hungary, 
1261, The Enzymes, 1331. The In- 
ilueiice of Rainfall on the Quality in 
Sumatra, 13*12 

Told, 31. 

Toll, 31. 

Tomato : The Naples Tomato, 203. In¬ 
vincible and Ruby, 374. Tomato-Seed 
Cake, 3886. 

Tore, 31. 

Tractors see Machinery. 

Trade, Imports and Exports of Agricul¬ 
tural Products: Imports and Exports 
of Manures in Netherlands, 20. An 
Export trade in Eggs from South 
Africa, 161. Agricultural Exports from 
the Gold Coast, 332, Agricultural 
Exports in 1912 from New Zealand, 



334. Importation in Germany, in 1912, 
ot Produce irom the German Colo¬ 
nies, 335, Export of Danish Agricul- 
lurai Products in 1912, 336. Exporta¬ 
tion of Agricultural Produce from the 
State of Rio Grande do Sul, Brazil, 
337, California Fruit and Nut output; 
420. Proposed Law on the Wine trade 
in the Republic ot Uruguay, 443. 
Bartlett Pear Precooling and storage, 
534, The Exportations of Fruit from 
Portugal between 1906 and 1910, 539. 
Type of Farming in relation to Distan¬ 
ce from Market, 577. Determining the 
Price of Sugar Beets in France, 579. 
The Supplying of the French Meat 
xAlarket, 595. The Application of Artifi- 
ciali Cold to Food Products in North 
Africa, 603. Trade of Pepper in Siam, 
677. The General State of the Nitrate 
Trade in 1912-1913, 785, 1245. Fruit 
Production and Trade m Hungary, 
949. Trade in Banana Products, 947. 
An Act to Regulate the dize and De¬ 
scription of Cases used in Ihedall and 
Export of Fruit in Queensland, 1015. 
Dressing and Marketing Poultry, 1272. 
Swiss Law concerning the Commerce 
of Products useful to Agriculture, 
1313. Statistical Study oi Wheat-trade 
(1881-1910, 1332. 

Trapnerava, 094. 

Tree-stumps. Clearing awa^ by Engines, 
566. 

Tnfolimm pratenbc, on some vegetative 
anomalies ot, 485. 

Tristeza, 145. 

1 rough : Pig feeding by means of Au¬ 
tomatic Troughs, 283, Automatic 
Drinking, Trough,' 575. 

Truffle; Artificial Truffle Grounds, 375. 

Trutta iridea, 53. 

Tuba, 604. 

Tuber Plants, see Root Crops. 

"^'ubes of Giant Reed, a substitute for 
Flower pots, 265. 

Tuberculosis, see, Hygiene of Live 
Stock. 


lurkey in Great Britain, page 367, 

Turnip, Marieau for forcing, 507. 

Tyroclyphus longioi var Castellanii, 07. 

Vanilla : New Species of Shade Trees 
for Vanilla, 371. Contribution to the 
Study of Vanilla, 1043. 

Varnish tree* 689. 

Veezee, 663. 

Veli Bouchi. 245. 

Velvet bean, 1334. 

Vigna catjang var. textilis, 1037. 

Vin ae goutte, 64. 

Vin de Marc, 64. 

Vindobona Pulp, 147. 

Vine Growing. Reconstitution of Por¬ 
tuguese Vineyards by means of Ame¬ 
rican stocks, page 3, A Table Summa¬ 
rizing the Properties of the Different 
Vine Stocks of adapting themselves to 
Different SoFs, 34. The Vineyards of 
the C6te-d’Or (France), 35. Viticultu¬ 
re in the Department of Concordia 
(Entre Rios, Argentina), 36. Investi¬ 
gations and Researches Regarding the 
Effects Produced un the Vine by 
Grafting, 138. Manuring Vineyards 
with Tobacco Refuse in Hungary, 139. 
Manures for Vines, 266. Manuring 
with soluble manures in Dry Years, 
346. A New Method of Pruning Young 
Vines, 376, Variation of Yield of Graf¬ 
ted Vines with Age, 524. Vineyard 
Reconstitution and New Stocks, 525, 
On the <( Localization» of Direct 
Beaicrs, 526. Imbedding Whip-Grafts 
of Vines in a Hut Chamber, 527. Re¬ 
constitution of the Vineyards in the 
South 01 France, 528. Vine Growing 
in the Province of Mendoza, Argenti¬ 
na, 529. Breeding of Vines, 660. The 
Summer Transplanting of Grafted Vi¬ 
nes, 681. The Kosha Vine, 682. A 
New Hybrid Direct Bearer, 683. Vi¬ 
nes from Hybrid Vines at the Toulou¬ 
se Exhibition, 684. A Comparison Be¬ 
tween the Cuttings of Grafted and 
Ungrafted Vines, 808. Late Pruning, 
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809. Planting Northern Vineyards 
aid Forcing-Houses with the Assi¬ 
stance of American Stocks, 810, Viti¬ 
culture in Hungai", page 1142, Sy¬ 
stems of Pruning Vines, and Distance 
Apait for Planting, 944. The Oberlin 
Vine Hybrids • their Value and Use, 
{:»45. Ihe Sexual Organs of Vine Hy¬ 
brids, 1158. The Reconstitution of 
Swiss Vineyards, 1159. 

Viticulture set Vine Growing. 

Walnut trees . New Experiments on 
the Cultivation, 271. The Persian 
Walnut Industry of the United States, 
538. 

Warble-Fly, 144. 

Warping in England, 914. 

Water-Cress : Varieties of, 679. 

Water Me'on, Green from Tripoli, 807. 

Watering Place on Moor Pasture, 1286. 

Watzl’s Regulator for Ploughs, 288. 

Wax tree, 689. 

Wheat: Nitrogen content and distribu¬ 
tion in native Wheats, 25. On the In¬ 
heritance of some characters in Wheat, 

118. Acreage and Production in Japan, 
page 336, Results of Selection on Yield 
in Nebraska, 239. How Thickly Should 
Seed be sown on Mountain Farms, 
241. The Selection of Hungarian 
Wheat, 353. Investigations in India, 
357. Drill for method Zehetmayr, 403. 
Effect of Fertility upon Variation and 
Correlation in Wheat, 488. Xenia in 
Wheat, 489. The Improvement of In¬ 
dian Wheat, 494. The Work of Plant 
Breeding at Svaldf, page 844, The In¬ 
fluence of the Environment on the 
Milling and Baking Qualities of Wheat 
in India : No 2,661. The Influence of 
Lithium, Zinc and Lead Salts on Wlieat, 
789. Experiments in Wheat Breeding, 
796. On the Behaviour of Wheat su¬ 
bjected to the Action of Copper Sul¬ 
phate solution of Different Concen¬ 
trations, 797. Wild Wheat in Pale¬ 
stine, 798- Wheats from the British 


Millers’Point of View, page 1164. 
An Unfixable Dwarf-Race of Wheat, 
926. Portable Wheat Essicator, 973 
The Cost ol Production of Wheat, 
985. Experiment on Thick and Thin 
Seedinge of Wheat carried out at the 
State Farm, Chapman, Western Aus¬ 
tralia, 1254. The Cost of Wheat far¬ 
ming in Victoria, 1289. Statistical 
Study of Wheat Cultivation and Trade 
1881-1810, 1332. Comparative Expe¬ 
riments on Wheat Selection in Hun¬ 
gary, 1333. Continuous Wheat, 1382. 

Whey Lemonade, 301. 

Wind-break tested in Libya, 688. 

Wine-making Vin de Goutte» and 
<t Vin de Marc », 64, The Making and 
Composition of Tunisian Wines, 181. 
Bacteria in Grape and Fruit Wines and 
the Alterations due to them, 307. The 
Acidification of Musts by the Action erf 
Yeast during Alcoholic Fermentation, 
308. Analitical Characters of the 1912 
Musts in the Canton of Vaud, Swit¬ 
zerland, 309. Withe Liqueur Wines, 

418. The Ageing of Bottled Wines, 

419. Proposed Law on the Production 
of Wine and on the Wine Trade in the 
Repubblic of Uruguay, 443. Studies of 
Wines, 597. The Effects of Transport 
upon Wines, 598. Crystalline Deposits 
in Wines, 599. The Removal of Aci¬ 
dity from Musts and Wines, COO. Ab¬ 
normal Musts and their Treatment, 
601. On the Composition of the Macon- 
nais-Beaujolais Wines from the 1912 
Vintage, 602. Wines ffom Hybrid Vines 
at the Toulouse Exhibitioin, 684. Cold 
and Ferments in 1912, 749. The MatUr 
ration and Clariflcation of Wines bv 
Means of Cold, 750. Second Practical 
course of Wine Analysis by the Phy¬ 
sico-Chemical Volumetric Method, 
774. The Ferment Producing Bitter¬ 
ness in Wines, 871. Good Wine and 
Bad Cellars, 1091. The Influence of 
Some Elliptical Yeasts on the Constitu¬ 
tion of Wine and other Fermented Li- 
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quids, 1902. Notes on the Vine-Gro¬ 
wing Districts of Chile, 1201. The Wi¬ 
nes of Tokay and a Comparison with 
those of Sauternes, 1202. Influence of 
Ferments on the Variations in Drv- 
Extracf and Glycerine in Wine, 1203. 
Grecian Wines, 1294. 

Wireworms in Sheep and their Treat¬ 
ment, 45. 

Wood oil tree, 689. 

Wool: Insects Infesting Woollen Tops, 
63. 

Wool from Cyprus, 305. 

Wool Industry in the British Dominions, 
837. Annual Wool Review for Austra¬ 
lasia, 1199. 

Xanthrosoma Sagitti folia, 1263. 


Xenia in Wheat, 480. 

Yagua, 141. 

Yam growi.-ig in Jamaica and Queens¬ 
land, 246. 

\east: Yeast, Dry, as Fodder, 47. The 
Development of the Dried Yeast In¬ 
dustry in Germany, page 692. Feeding 
Experiments for Horses, 1357. 

Yellow Fever, see Fever. 

Yoghurt, Preparation and Use, 1086. 

Zaha. 256. 

Zapupe Vincent, 938. 

Zebus : The Exportation from Madaga¬ 
scar, 50. Utilization of Food by Ze¬ 
bus, 545. 

Zinc, influence on Wheat, 789. 
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III. - PLANT DISEASES. 


A) INDEX OF SUBJECTS. 


Abies spp., Chalcidids injurious to seeds 
of, 623. 

Abutilon Avicennae, 760. 

Acacia confusa, Uromyces hyalosporus 
on, 431. 

— melanoxylon, Icerya parchasi on, 
1013. 

Acari parasitic on Mytilaspis pomomm, 
p. 1004, 

Aceto-arsenile of copper, see Copper. 

Acidia heraclei, p. 1004, 

Acridium aeruginosum, 1119. 

Adalia bipnnctata destroying Phorodon 
humuli, 1222. 

Adoretus versutus, 620. 

— compressus, 620. 

Aecidium Lands, see Peridennium, 

Aelia acuminata, 1220. 

Acschynoinene virginica, 244. 

Africa, German East, injurious insects 
in, 1405. 

Agarista glycine, Chaicidid parasite of, 
80. 

Agaii grandiflora, Oidium Agatidis and 
Cercospora Agatidis on, 1399. 

Agave Lespimssci, Geode mis mcxicana 
and Strataegus Julianiis on, 938. 

Agave rigida var. Sisalana, see Sisal 

Ageniaspis sp., parasitic on Prays oleaeL 
lus, 1312. 

Agrilus sp., 41. 

Agriotes lineatus, 347; control of, 894. 

Agromyza spp., 1003. 

Agropyron caninum, 879. 

-- repens, 879; Eptchloe typhina on, 
1211. 


Agrotis crassa, 437. 

— tlavis, 437. 

— segetam, 1006. 
ypsilon, 83, 193, 321. 

— spp. on Atriplex horiensis, 196. 
Agrypnus fuscipes, 620. 

Alabama argillacea, 360, 438, 801. 
Alcides excavatus, 267. 

Alder, Cuscuta enropaea on, 76. 
Aleyrodes citri, 1114. 

Almond, Cuscuta monogyna on, 76; 

Oidium leuroconium on, p. lOOS, 
Ainus rhombifolia, Euceraphis fiava on, 
79. 

Alternaria Brassicae, p, 860. 

— sp., 72, 1098. 

Althaea offldnalis, Pnccinia Malvace*^ 
arum on, 1211. 

Alucita sacchari, 620. 

Amadina oryzivora, 120. 

Amaranthus retroflexus, 760. 
Amblyspatka ormerodi, 1005. 

American gooseberry mildew, see 
Sphaerotheca. 

Amphipyra tragopogoids, 197. 
Amphorophora rnbi, 79; 

Anagrus ftaveolus, parasitic on Peregrin 
nus maidis, 1003. 

Anas luzonica, 27. 

Anastrepha ludens, 319. 

— peruviana, 1311. 

Andre Maire lamp^traps, 321. 

Amna muricata, scale insects on, 1010. 
Ant, Argentine, see Iridomyrmex hu^ 
miUs, 

— Fire, see Solenopsis geminata. 



Anthemis Cotula, 1096. 

Anthocoris sp,, destroying Phorodon hu- 
mall, 1222. 

Anthonomus grandis, 125, 504. 

— pomorum, 191. 

Anthracnose of cotton, see Colletoiri- 
cham gossypii, 

— of sweet pea, see Glomerella, 

— of vine, see Gloeosporium ampelo- 
phagum, 

Apanteles imparus, parasitic on Antho¬ 
nomus pomomtn, 191. 

— sp., parasitic on Leuooptera coif eel- 
la, 86. 

Aphelinus mytilaspidis, destroying My- 
tilaspis pomorum, p, 1004, 

ApMds, in California, 79; favoured by 
Iridomyrmex hurniUs, 1114; on fruit- 
trees, destruction of, 436. 

Aphis, hop, see Phorodon humulL 

—, woolly, see Schizoneara. 

Aphis avenae, 437, 

— bella, see Endeis. 

— cerasi, 1226. 

— cerealis, 437. 

— forhesi, 1114, 

— gpssypii, 194, 1114, 1119. 

— grossuiariae, 1009. 

— maydis, 79. 

— papaveris, 895. 

— prmifoliae, in California, 1411. 

— sacchari, 620. 

— sdUcicda, 79. 

spp. on Atriplex hortensis, 196. 

Aphrophora spumaria, 1223. 

Apospkaeria Ulei, 885. 

Apple, Anthonomus pomorum on, 191; 
Airactonomus sp. on, 1009; Epetri- 
merus sp. on, 1009; Gloeosporium 
fructigenmm on, p. 860; Heliothis ar- 
miger on, 194; leaf-spot of, 72; Ly- 
gaeonemaim moestus on, 1009; Ma- 
crophoma malorum on, p. 860; Nec- 
tria ditissima on, p. 1003; Orchestes 
fagi on, 1009; Phyllopertha horticola 
on, 1009; Pseudococcus aceris on, 
1009; P. bakeri on, 1116; Rosellinia 
radiciperda on, p. 100$; ScEizoneura 


lanigera on, p. 1004 ;-in core of 

fruit of, 1124; Serica antkracina de¬ 
foliating, 1310; Sphaerotheca pannosa 
on, p. 4003; Syntomaspis druparum 
injurious to pips of, 623; Tetranychus 
mytilaspidis on, 87; water core of, 
1098. 

— leaf sawfly, see Lygaeonematus, 

— scab, see Venturia, 

— weevil, see Anthonomus pomorum. 

Apricot, Heliothis armiger on, 194. 

Arachis hypogaea, see Earthnut. 

Aradus hystrix, see Phricodus* 

Arctia caja, see Chelonia, 

— villica, 197. 

Argentine ant, see Iridomyrmex, 

Arcmia moscafa, 88. 

Arsenate of copper, 320. 

■— of lead, 195, 327, 762, 1113, 1114, 
1118, 1227, 1228, 1309, 1310, 1311; 
effect of arsenic and lead against Con- 
chytis, 762, 

— of soda, 320, 322. 

Arsenic, white, 1114. 

Arsenical molasses, use of against Da** 
ctts oleae, 322. 

Arsenite of soda, 195, 323. 

Artemisia sp., Phacopsora Composita- 
rum on, 754. 

Arthrocnodax sp., attacking Teirany- 
chus, 1014. 

Artichoke, Goriyna ochracee damaging, 
1308; Phorodon carduinum on, 79; 
Pyrameis cardui damaging, 1224, 
1308. 

—, Jerusalem, see Jerusalem artichoke, 

Ascochyta Cannabis, p, 4003, 

— ciirullina, see Mycosphaerella citrul- 
Una, 

— hortoram, p. 1004. 

— laricina, p. 4003, 

— pallor, 1109. 

— pirina, p, 4003, 

Ascospora Caffeae, 369. 

Ash and willow scale, see Chionaspis 
salicis, 

Asopia farinalis, 437. 

Asparagus, Cercospora Asparagi on, 
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/?. 860; selection for resistance to Pac- 
cinia Asparagi, 240. 

Asp&visporiuTn Caticae, 1401, p. 860, 
Asphondylia prunoram, 1226. 

— spp. on Afriplex hortensis, 196. 
Aspidiotiphagus citrinns, parasitic on 

Fiorinia ftoriniae, 190. 

Aspidiotus d€stTUCtor, 1113. 

— camelliae, 1114. 

— gawdeyi, 1010. 

— hederae. 765, 1114, p. 463. 

— lataniae, 1114. 

— perniciosus, 1114. 

Aster sp., Phacopsora Compositarum on, 
754. 

Asterina sp., 886. 

Asterolecanium bambusae, 1114. 
Atelocera sUctioa, 194. 

Atractonomus sp., 1009. 

Atriplex hortensis, insect parasites of, 
196. 

Auldccspis pentCLgoncL, see Diaspis, 
Aalacophora spp., 1998. 

Ayena fatm, 77, 432, 760. 

— spp., weeds of cereal crops, 1218. 
Avocado, Fiorinia floriniae on, 190; Po- 

sellinia on, 609. 

Azurine, 1301. 

Bacillus Acridiorum, 1002, 

— Baccariniif 1302, 1303. 

— Capsid, 757. 
colt, 40. 

— Ixiae, 1214. 

— Melolonthaet n disease of cockchafers, 

1002. 

— Sacchari, 514. 

— tabificans, p. 4007. 

— Vitis, 1303. 

Bacterial disease of flowers of pear, 

1101 . 

Bacterium Bricsii, 1299. 

— Malvacearum, 360. 

— Solanacearum, 757. 

— tumefaciens, 185; prohibition of im¬ 
portation into New Zealand of plants 
affected with, 314. 

— xanthochlorum , 1105. 


Bamboo, Asterolecanium bambusae, 0- 
donaspis seer eta and O. inusitata on, 
1114. 

Banana, Coccus hesperidum and Chry- 
somphalus aonidum on, 1114; Gloeo- 
sporium Musarum on, p. 860; pro¬ 
tection of, in British Honduras, 762. 

Barbados, insect and fungus diseases, 
1911-12, 1113. 

Barberry, see Berberis vulgaris. 

Barium chloride, 195. 

Barley, Aelia acuminata damaging, 
1220; enemies of, 437; rust in cary- 
opses of, 879; Sphenophorus disco¬ 
lor on, 1307. 

Bean, Pythium de Baryanum on roots of, 
p. 4003. 

—, French, Cladosporium Pisi on, 1298; 
fungi on, in Brazil, p. 860; Heli- 
othrips phaseoli on, 439. 

—, haricot, Colletotrichim Lindemuthia- 
num and Scolecoirichnm melophtho- 
rum on, p. 1003. 

Beech orchestes, see Orchesies fagi. 

Beet, see Sugar-beet. 

Belgium, Decree for creation of Phyto- 
pathological Service in, 66. 

Bengal bean caterpillar, see Thermesia, 

Benzol, 201. 

Berberis vulgaris, relation to Puccivia 
graminis, 755. 

Berseem, Cnscuta aegypiiaca on, 76; 
Phabdospora alexandrina on, 1397. 

Billbug, see Sphenophorus. 

Birch, Calaphis betulaecolens and Eu- 
ceraphis betulae on, 79. 

Bivadas sierricola, 325. 

Blackberry, Amphorophora rubi on, 79; 
as a weed, see Rubus fruticosus. 

-bud moth, see Carposina, 

Blackbird, see Qaiscalus. 

Black currant, see Currant, black. 

— fungus, see Myriangium. 

— scale, see SaisseHa nigra. 

Blister-mite of cotton leaves, see Brio- 

phyes gossypii. 

Boll-weevil of cotton, see Anthonomas 
grandts. 
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Boll-weevil of worm, Eg>’ptian, see Ea- 
rias insulana. 

-, pink, see Gelechia gossypiella, 

-, spotted, see Earias fabia and E. 

insulana. 

Bordeaux mixture, 72, 186, 999, 1113, 
1123, 1217, 1301, 1305, pp. 4005, 
1007. 

Borate of soda, 323. 

Boric acid, 323. 

Botrytis cinerea, 430. 

— vulgaris, 1298, 1305. 

Bourbon scale, see Aspidiotus desttm 
tor. 

BirachychMon popul{neum, Tyora ster- 
caliae on, 201. 

Brachypodium pinnainm, 879; eradica¬ 
tion of, 78. 

Brachytripes achatinus, 1119. 

Bramble-leaf disease of vine, connec¬ 
tion of falls of temperature with, 67, 
bacteria isolated from vines affected 
with, 1302; presence ot endocellular 
fibres in vines affected with, 1207. 

Brazil, diseases of crops in, pp. 858- 
861. 

Bremia graminicola, 878. 

— Lactucae, 70. 

British Guiana, sec Guiana, British. 

British Honduras, protection of bana¬ 
nas in, 752. 

Brome, false, sec Brachypodium pinna- 
turn. 

Bromus mollis, 879, 

Brotolomia meticalosa, 196. 

Brown coccid, see Cerococcus hibhct 

— tail moth, see EuprocUs. 

Bud-rot of coconuts, 40, 609. 

Bug, dusky, see Oxycaraenus laetas. 

—, red, see Dysdercas cingulaius. 

—, shield-back, see Nezara. 

Bunt, see Tilletia Triiici. 

Buprestids, 41. 

Butalis chenopodiella, 196. 

Butyrospermam Parkii, FusicJadium Bu- 
fyrospermi and Pesialozzia heterosporn 
on, 885. 


Cabbage, Plasmodiophora Brassicae on, 
1215; Siler otinia Libertiana on, 
p. 1003. 

Cacao, lungus diseases of, in Southern 
Nigeria, 1107; Lasiodiplodia Tkeobro- 
mac on, 1213; Physopus rubrocinctus 
on, 609; Rosellinia on, 609; thread- 
blight and Marasmus equicrinis on, 
609. 

Caeoma Laricis, 1111. 

— nitens, 189. 

Caesalpinia pulcherrima, Ceronema a- 
fricana on, 1012- 

Calandra oiyzae, see SHophilus oryzae. 

Calaphis betulaecolenSi 79. 

— castaneae, 79. 

Calcium carbonate, experiments in pro¬ 
duction of chlorosis by means of, 1295. 

— cyanamide, for destruction of dod¬ 
der, 434. 

California, Aphids in 79, injurious and 
beneficial insects of, 616. 

Californian thistle, see Cnicus arvensi&. 

Callimatium venustum, 267. 

Calocampa exolefa, 196. 

Calosoma calidum, parasite on Alabama 
argillacea, 438. 

Calystegia sepiam, 760. 

Cctmelina sativa, Cmciita Epilinum on, 
75. 

Camellia, Botrytis vulgaris on, 1298: 
Fiorinia theae on, 190. 

Camphor, Rosellinia on, 

Camptohrichis nebulosns destroying Pho- 
rodon humuli, 1222. 

Canary Island broom, see Cytisus cana- 
tiensis. 

Cane-borer, see Diaihraea saccharalis- 

Capsella Bursa-pastoris, 432. 

Capsicum, Ascochyta horforam on, 
p. 1004; Phyiophtkara Cactorum on, 
p. 1008; Puccinia Capsici on, 1216: 
shrivelling caused by Bacillus Capsi¬ 
ci, 757. 

Capsus solani, see Irhisia brachycerus. 

Caradrina superstes, 196. 

Carbolic acid emulsion, 1116. 



Carbon disulphide, 85, 326, 426, 1114. 

Carica Papaya, see Papaw. 

Carnation, Heliotkis artriiget on, 194; 
Heterosporium echinulatum on, p, 860. 

Carpocapsa pomonella, lime-sulphur 
inefficient ovicide for, 82. 

Carposina adreptella, 189. 

Carrot, Macrospoiium Curotae on, 
p. 860; Sclerotinia Libertiana on, 
p. 1003, 

Cary a ovata, ^ce Hickory. 

Casein, use in fungicides, 882, 

Cassida spp., i96. 

Castilloa, Rosellinia on, 609. 

Castor oil, Duomites capensis on, 86, 
Phytophtkora parasitica on, 1106. 

Cats, destructive in Australia, 91, 

Cauliflower, Alternaria Brassicae on, 
p. 860; PlasmodiopKora Brassicae on, 
1215, Sclerotinia Libertiana on, 
p. 1003, 

Cecidamyia destructor^ 437. 

— fiava, 437. 

— pyri, 1009. 

Celery, Acidia hetaclei on, p. 1004; 
Cercospora Apii on, p. 860, 

Cenangium populnevm, p. 4003, 

Centaurea cyanus, 77. 

Cephalaria leucantha, Peronospora Ca- 
phalariae on, 611, 

CephcUosporium Lecanii, parasitic on 
Saissetia nigra, 438; on scales, 609. 

Ceratitis capitata, regulations against 
introduction into United States, 182. 

— giffardii, 1404. 

- stictica, 1404. 

Cercospora Agatidis, 1399, 

— Apii, p, 860, 

— Asparagi, p* 860, 

— beticola, p. 1007, 

— Caricae, see Asperisporium, 

— Clerodendri, 764. 

— cofffeicola, 369, p. 859, 

— gassypina, p. 859, 

— Mate, p, 859, 

— Melonis^ p, 1007. 

— NicoHanae, p, 859, 

— rosicolCt p. 860, 


Cercospora viticoia, p 859, 

Cerales, diseases and pests ot in 1912, 
1396. 

Cerococcus hibisci, 1119. 

Ceronema africana, 1012. 

Ccroplastes cirripedifoi mis, 1114. 

— coniformis, 1010. 

— floridensis, 1114. 

— Ugandae, 1010. 

Chaff scale, see Pailatoria pergandii, 
Chalcidids, injurious to forest-tree seeds, 
623, parasitic on sugarcane pests, 
618. 

Chains annulata, parasitic on Alabama 
argillacea, 438. 

Chamaerops hamilis, Fiorinia fioriniae 
on, 190. 

Charaeas graminis, 437. 

Charcoal, as a fungicide, 70, 

Charlock, see Sinapis arvensis, 

Chelonia caja, 196; fungi parasitic on 
larvae of, 761; Cocobacillus tafae pa¬ 
rasitic on larvae of, 892. 

Chestnut, Calaphis oastaneae on, 79; 

Endoihia pseudoradicalis on, 887. 
Cheyletus seminivorus, 81, 

Chickweed, see Siellaria media, 
Chilocorus bivulnerus, parasitic on Fio¬ 
rinia theae, 190. 

— orbus destroying Phorodon humuli, 

1222. 

Chinese Fungi, 754. 

Chionaspis americana, 1114. 

— longiloba, 1114. 

— salicis, 1009. 

— salicis-^nigrae, 1114. 

— tegalensis, 620. 

~ unilaferalis, 1010. 

Chlorops iaeniopus, 437. 

Chlorosis, of Amerlom vines» causes 
determining, 1206; calcareous, of 
green plants, 1295; infections, of ci¬ 
trus trees, 424. 

Choanephora sp., 1106. 

Chrysomelina, 

Chrysomphaius aonidum, 1114* 

— dictyospermi, 1114, p. 163, 

-var, pinnuUfera, 165. 
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Chrysomphalus tenebricosus, 1114, 

Ckrysopa californica, destroying Phoro<* 
don humili, 1222. 

— qmdripunctata, attacking Tetrany- 
chus, 1014 

Chrysophlyctis, see Synchytiium, 

Cicada, wattle, see Melampsalta. 

Cicinnobolns bremiphagus, 878. 

Cidaria chenopodiafa, 196. 

Citrus trees, Anastrepha peruviana on, 
1311; Colletotrickum gloeosporioides 
and Septobasidium albidum on, 
p. 860; infectious chlorosis of, 424, 
Parlatoria pergandii on, 1113; scales 
on, 421; see also Lemon, Lime, O- 
range. 

Citrus red spider, see Tetranychus my- 
tilaspidis, 

Cladius padi, 1309. 

Cladosporium carpophilum, p. 860, 

— cucumerinum, 1298, p. 1007, 

— fulvum var. violcfceum, p. 1004, 

— Pish 1298, 

Clerodendron sp., Cercospora Clero- 
dendri on, 754. 

Clover, red, Amblyspatha ormerodi on, 
1005; mosaic disease of, 1108. 

Club-root, see Plasmodiophora. 

Cnethocampa, see Thaumeiopoea, 

Cnicus arvensiSt 334, 760; host of C«i- 
cuta arvensis, 1402. 

Coal-tar, 1114, 1227. 

Coccinella abdominalis destroying Pho- 
rodon humuU, 1222. 

— califormica destroying Phorodon hu- 
muli, 1222. 

— 9 - notata, attacking Tetranychus. 
1014. 

Qoceobacillus Erausqainii, parasitic on 
Ramalea miles, 617. 

— cajae, parasitic on Chelonia caja, 
892. 

Coccus hesperidum, 1114. 

Coconut, Aspidiotus destructor on, 1113; 
bud-rot of, 609; bud-rot due to Bacil^ 
lus c<M, 40; Ficninia floriniae on, 190; 
Melifomma insulare on, 1227; Pro- 


mecotheca comingii on, 764, Rhina 
nigra injuring, 1227. 

Codling moth, see Catpocapsa porno- 
nella. 

Coeoma Laricis, till. 

Coffea arabica, Bixadus sierricola on, 
326. 

Coffee, diseases and pests of, C69; fungi 
on, in Brazil, p, 859; Leucopiera 
coffeella on, 86. 

Cotaspidema atra, 434. 

Coleophora laricella, p. 1004. 

— spp. on A triplex hortensis, 196. 
Coleophorns stephanii, 196. 

Collembola damaging pine trees, 1125. 
Colletotrickum Agave, 883. 

— ampelinum, p, 860; t ramicola, p, 
1003, 

— coffeanum, p. 859, 

— falcatum, p. 859, 

— gloeosporioides, p, 860, 

— Gossypii, 360, 1107. 

— Lindemnthianum, pp, 860, 4003. 

— theobromicolum, 1107. 

— Yerbae, p. 859. 

Conckylis ambiguella, 186, 436, 436, 
762. 

Coniothyrinm Diplodietta, p, 859, 

— Fuckelii, p. 1003, 

— pirina, 72. 

— Rhamni, 754. 

Coniurti maculatum, Plasmopara nivea 
and Puccinia bullaia on, 1211. 
Conorrhynchns luigionii, 195. 
Contamination of soil by toxic products 
of parasitic fungi, 426. 

Contarinia gossypii, 438, 1113. 

— sorghicota, 1114. 

Copper aoeto-arsenite, 195- 

— arsenate, see Arsenate of copper. 

— oxychloride, 999. 

— sulphate, treatment of seed wheat 
with, 316. 

Corn, see maize. 

— ear worm, see Laphygma pmgiperda, 

— worm, see Helioihis obsdleta, 
Coroebus bifasciatuSi 41. 

-- undatas, 41. 
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Corrosive sublimate, 1114. 

Corticium javanicum, 369. 

— salmonicolor, 1107. 

— vcfgum, 1108 

Corvus frugilegub, 89. 

Corynespoia Mazei, 1400. 

Coryneum foliicolum, 72. 

Cossus ligniperda, 88. 

Cotton, Anthonomus grandis on, 125, 
504; boll disease of, 609, Colletotri- 
chum Gossyph on, 360, 1107, Con- 
tarinia gossypii on, 438, 1113, disea¬ 
ses ot, in Southern Nigeria, 1107, 
Dysdercus andrcae and D. delauneyi 
on, 1113, Eriophyes gossypii on, 
1226; insects injurious to (in Burma) 
1119, (in Italian Somaliland) 203, (in 
South Africa) 194; pests of, in West 
Indies, 360, 438, Tetranychus on, 
1014; Thielavia basicola on, 71 , Ure¬ 
do Gossypii and Cercospora gossypina 
on, p 859. 

— anthracnose, see Colletofrichum 
Gossypii. 

— aphis, see Aphis gossypii. 

— boll soft rot, 1113. 

-weevil, see Anthonomus grandis. 

-worms, see Earias and Heliotkis. 

— flower-bud maggot, see Contarinia 
gossypii. 

leaf blister-mite, see Eriophyes gos- 
sypiL 

-roller, see Sytcpta. 

— scale, see Pulvinaria. 

— Stainer, see Dysdercus. 

— tree, see Gossypinm peruvianum. 

— worm, see Alabama. 

Cratopus panctum, 620. 

Cremaiogasier, 41. 

Cresol soap, 1222. 

Crown gall, see Bacterium iutnefaciens. 

Crows, 89. 

Cryptohyllaspis liqtddamharis, 1114. 

Cryptorrhynchus lapathi, 88. 

Cucumber, CUtdosporinm cucumerinum 
on, 1298; fungi on, p. 1007; Oloe<h 
sporium lagenarium on, p. 1003; leaf- 
spot due to Corynespora 1400; 


Solanophila paenulata injurious to, 
1409. 

Cultivation, its effect on weeds, 432. 

Cupric mixtures, 88. 

Cuprosa powder, 999. 

Currajong, see BraLhychiton. 

Currant, Aphis grosiulanae on, 1009, 
Chionaspis ^alicis on, 1009, Media 
wavaiia on, 1009. 

— aphis, northern, see Rhopalosiphum. 

—, black, Sphaerotheca mors-uvae on, 

1301. 

Cuscuta, destiuction of, 434, 758, distri¬ 
bution by means of broom, 1112, win¬ 
tering in the vegetative state, 888. 

— aegvptiaca, 76. 

— arvensis, 758; hosts of, 1402. 

— Epithymum, 760, 1298. 

— europea, 1298. 

TrifoUi, 758 

spp., in Russia, 76. 

Cyanamide, for destruction of dodder, 
434. 

Cvanide of potassium, 85, 1114. 

Cybocephalm nigritulus, parasitic on 
Fwrinia fheae 190. 

Cycloconium oleaginum, biology of, 880; 
pp. 1497, 1501, 1502. 

Cvdoneda sanguinea, enemy of scales, 
609. 

Cyllo leda, 620. 

Cyrtocaniharis septemfascieda, 320. 

Cytisus canariensis, as a weed in Tas 
mania, 433. 

Dacnusa spp., parasites of leaf-mining 
Diptera, 1003. 

Dactylopius cakeolariae, 620. 

— citri, 765, p. 163. 

— obtusus, lOlO. 

— virgains var. madagascariensis, 1012. 

Dacus cucumartus, 1404. 

— olcae, 319, 322, 323, 1312, pp. 1497, 
1498. 

Daedalea quercina, p. 1002. 

Darlingtonia califomica, Oloeosporium 
DarUngfonlae and Pestdazna on, 
1300. 
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DavLcus Carota, 760. 

Decree for protection ot French Colo¬ 
nies and Protectorates from plant di¬ 
seases, d73. 

—, Royal, concerning introduction into 
Libya ol plants coming from Italy, 
313. 

-, of Nov, 8, 1912, regarding Regu¬ 
lations for the Creation of a Phyto- 
pathological Service in Belgium, 66. 

Defensa Agricola, international conter- 
enoe of, at Montevideo, 183, 1205. 

Degeneration of the Agen plum, 753. 

Dendrocygna arcuata, 27. 

Denmark, establishment of Phytopatho- 
logical Station for inspection of plants 
in, 608. 

Deptostilus praemorsus^ 1263. 

Dermaiella Prunastri, 1110. 

Deutsche Gesellschaft fiir angewandte 
Entoraolo^e, 890. 

Diacrisia obliqm, 1119, 

Diaporthe Batatis, 1104. 

Diaspis peniagona, 1114, p. 1004; con¬ 
trol by means of Prospaliella berlesei, 
in Italy, pp, 697-703, 

— iaxicola, 1412. 

Diathraea saccharalis, 128, 514, 

— siriatalh, 620, 

Dichocrocis punctiferalis, 1228. 

Diplodia sp., 1107. 

Diptera parasitic on fruit, 319. 

Disomycha melUcottis, 1120. 

— xanthomeloena, 1120. 

Dodder, see Cuscuta, 

Dolichonyx oryzivoms^ 244. 

Dothichiza populea In Italy, p. 4002; 

Cenangium populneum, v. 1008. 

Dothidella Ulei, 886. 

Droah, a disease of vines in Lower 
Austria, 877. 

Dttomiies capensis, 85. 

Dusky cotton bug, see Oxycarenus. 

Dysdercus andreae, 1113. 

—■ cingulah$s, 1119. 

— delaaneyi, 360, 1113. 

— nigrofasciaius, 194. 


Dysdercas i>upeistiUobai>j 361. 

— spp., 203. 

Earias chlorana, 88. 

— jabia, 1119. 

— insulana, 194, 1119. 

Earthnut, Scydmuenus chevalieri inju¬ 
rious to, 1001 . Uredo arachidis on, 
1113. 

Egypt, Law on Plant Protection, 751. 

Egyptian cotton-bollworm, bee Earia'^ 
insulana. 

Eichhornia crassipes, blocking water¬ 
ways in Cochin China, 333. 

Elachista coffeella, bee Leucoptcra coj- 
feella. 

Elegant grasshopper, see Zonocerus. 

Eleodcs omissa borealis, 1410. 

Elm, injured by road-tarring, 184; scale 
insects on, 1114. 

Empusa aulicae, parasitic on larvae of 
Chelonia caja, 761. 

Emulsions, 201. 

Endeis bella, 437. 

Endothia parasitica, 887. 

— pseadoradicalis, 887. 

— virginiana, 887. 

Entomology, Applied, German Society 
of, 890. 

Epetrimeras sp., 1009. 

Epichloe typhina, 1211. 

Epiclininm CumminsU, see Asperispo- 
rium Caricae. 

Bpicomefis hirta^ .763. 

Epilachna 28-punctata, 1008. 

Eriohoirya japordca, Phaeosphaeria Brio- 
hotryae on, 754. 

Eriopkyes fraxini, 1229. 

— gossypiif 360. 

— similiSj 1226. 

— spp. on Atriplex horfensis, 196. 

Eraca sativa, 334, 760. 

Erysimum cheirathoides, host of Hypo- 
churn, p. 4007. 

Erysiphe graminis, 437, 1100. 

— polygon^ 1108. 

Erythrina, see Immortel. 

Eucalymnatus iassellatus, 1114. 
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Eaceraphib betulae, 79. 

— flava, 79. 

Eugenia eduLii>, Uredo Cambucae on, 

p. 860. 

Ealecanium caiyae, 1114. 

— corni, 1114. 

— nigrofasciatum, 1114. 

— quercifext 1114. 

Eulophus cemiostomatis, parasite of 
Leucoptera coffeella^ 86. 

Euphyllura olivina, 1312, p. 1501. 

Eupithecia subnotata, 196. 

Euproctis chrysorrhoea, Slates quaran¬ 
tined for in U, S. A., 182. 

Eurytoma sp., parasitic on Rhubdophaga 
saliciperda, 200. 

Eatelus sp., parasitic on Rhabdophaga 
saliciperda, 200. 

Eathrips juscus and E. occidentalism at¬ 
tacking Tetranychus, 1014. 

Eutochia fullo, 620. 

Exoascus deformans, lime-sulphur for 
use against, 756, sprays for control 
of, 999. 

Exothccus letifer, parasite of Leucoptera 
coffcella, 86. 

Fennel, Phoma toeniculina on, 1211. 

Ferrous sulphate, 1206, 1293. 

Ficus sp., Dctctylopius virgatas var. ma- 
dagascariensis on, 1012. 

Field vole, see Vole 

Fig, Pseudococcus citri, Aspidiotus ca- 
melliae, and Lecaniodiaspis sp. on, 
1114; Uredo Fid and PhyllosUcta 
sycophila on, p. 860. 

Finger-and-toe, see Plasmodiophora. 

Fionnia spp., 190. 

Fir, Douglas, see Pseudotsuga Dougla- 
sii. 

Fire ant, see Sdenopsis geminata. 

Flax, Cuscuta Epilinnm on, 75. 

—, New Zealand, see PhomUum. 

Flea-beetle, spinach, see Disonycha xan-- 
thomeloena. 

-yellow-necked, see Disonycha met- 

UcoUis. 


Floria - Kupterseifenbruhe (fungicide), 

1210. 

Flour-paste, 1122. 

Pomes semitostus, 1107. 

Forest-trees, insects affecting in Great 
Britain, 622; Chalcidids injurious to 
seeds of, 623 ; see also Chestnut, Elm, 
Hornbeam, Oak, Pine, Plane, Poplar, 
Willow, Yew, etc. 

Forhin (fungicide), 1210. 

France, Reorganization of Service of 
Phytopathological Inspection of Hor¬ 
ticultural Produce in, 312. 

Ftaxinus Ornus, Eiiophyes fraxini de¬ 
forming flowers of, 1229. 

French Colonies and Protectorates, 
decree for protection from plant 
disases, 873 

Fruit-fly, Peruvian, see Anastrepha. 

Fruit-trees, diseases of, in Brazil, 
p. 860; Eleodes omissa borealis , 
injurious to, 1410; Epicometis hirta 
attacking flowers of, 763; insect at¬ 
tacks on, in England, in 1912, 1009; 
withering of flowers of, p. 1007; see 
also Apple, Peach, Pear, Plum, etc. 

Fumagine, effect on respiration and as¬ 
similation of host plants, 1297; treat¬ 
ment with lime-sulphur, 317. 

Fumago vagans, 1298. 

Fungicides, see Azurine, Bordeaux mix¬ 
ture, Casein, Charcoal, Copper, Cu¬ 
pric mixtures, Cuprosa, Floria-Kup- 
ferseifenbriihe, Forhin, Iodides, Lime- 
sulphur, Perocid, Polysulphides, Po¬ 
tassium sulphide. Silver soap. Sul¬ 
phur. 

, wetting power of, 612, 882. 

—, commercial, comparative spraying 
experiments with, 1210. 

Fusarinm incamatutn, 425. 

— niveum, 425. 

— rnbiginosum, 1103. 

— Solanim 1105. 

— irichoihecloides, 1105. 

— vasinfectam, 757. 

— sp., 72. 

— 8pp. on sweet peas, 1108. 
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Fusicladium Butyrospermi, 885. 

— Caricae, see Asperisporium. 

— dendriticum, see Venturia, 

Galium Aparine, 760. 

Garden chafer, see Phyllopertha. 
Gelatine, use in fungicides, 882. 
Gelechia cerealella, 437. 

— gossypiella, 203, 1119. 

— spp. on Atriplex hortensis, 196. 
Geodemis mexicana, 938. 

German East Africa, injurious insects in, 
1405. 

Gibberella moricola, p. 1003. 

— Saubinetih p. 1003. 

Ginseng, infection of with Thielavia ba- 
sicola, 71. 

Gipsy moth, see Porthetria. 

Gladiolus CotvilUi, Pseudomonas Gladi¬ 
oli causing soft rot of, 1214. 

Glandina, acclimatization in France of 
species destroying other Gasteropods, 
192. 

Gloeosporium amepelophagum, p. 859. 

— Darlingtoniae, 1300. 

~ fructigenum, pp. 860, 1003. 

— lagenarium, pp. 1003, 1007. 

-- Lupinus, 318. 

— Mangae, p. 860. 

— Mangiferae, p. 860. 

Musarum, p. 860, 

— nervisequum, 74. 

— Psidii, p. 860. 

Glomerella rufo-maculans, 1108. 

Glucine (insecticide), 435. 

Gnomoma Caryae, 73. 

— ilian, 187. 

Goat moth, see Cossus Hgniperda. 

Golaz (insecticide), 435. 

Goniodoma auroguttella, 196* 
Gooseberry, Apkis grossulariae on, 
1009; Halia wavaria on, 1009; 
Sphaerotheca mcrs-uvae on, 884,1301; 
susceptibility of foliage to lime- 
sulphur, 884. 

— mildew, American, see Sphaerotheca. 
Gortyna ochracea, 1308. 


Gossypium peruvianum, parasites of 
scale infesting, 893. 

Grapholita schistaceana, 620. 

Grasshopper, black-spotted, see AcrU 
dium aeruginosam. 

— elegant, see Zonocerus. 

Great Britain, insects a^ecting forest 
trees in, 622. 

Greengage, Dermatella Prunastri on, 
1110. 

Green oak tortrix, see Tortrix viridana. 

Grenada, plant diseases in, in 1911-12, 
609. 

Guava, fungi on, in Brazil, p. 860. 

Guiana, British, insects injurious to 
sugarcane in, 1407. 

Gummosis of lemon, 1305. 

Gymnogaster buphthalma, 620. 

Gymnosporangium tremelloides, 614. 

Habrocytus fasciatus, parasitic on An- 
thonomus pomomm, 191. 

Habroleptis zetterstedti, destroying My- 
Ulaspis pomomm, p. 1004. 

Hadena atripUcis, 196. 

— oleracea, 196. 

Halia wavaria, 1009. 

Hawaiian beet webworm, see Hymenia 
fascialis. 

Heliodines roesella, 196, 197. 

Heliotkis armiger, 194, 203. 

— obsolete, 117. 

Helioihrips phaseoli, 439. 

Helminthosporiiim gramineum, 437. 

Hemichionaspis aspidisirae, 421. 

— minor, 421; parasites of, in Peru, 
893. 

HemUeia vastairix, 369. 

Hemifeles sp., parasitic on Hymenia 
perspectalis, 1120. 

Hemp, Ascochyta Cannabis on, p. 1003; 
Cuscuta europaea on, 75. 

Mendersonia Rubi, 1109. 

Hetej'odera radicicola, 315, 318, 1108, 
1221. 

— spp. on spinach, 197. 

Heterosporium eckimulatum, p. 860. 

— variabile, 70, 
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Hevea brasiliensis, Corticium Balmoni* 
color, Fomes sennitostui, aiid Hymeno- 
chaete noxia on, i07, Dothidella and 
Aposphactia on, 885, Passalora He- 
veae causing leaf disease of, 1398- 

Hickory, Gnomoma Caaryae on, 73; 
scale insects on, 1114. 

Hippodamia convergens, destroying Pho- 
rodon humuli, 1222, destroying Te- 
tranychtts, 1014. 

Honduras, British, protection of bana¬ 
nas in, 752. 

Hop, Cascuta europaea on, 75, Phoro- 
don humali on, 1222, Tetranychus bU 
maculatus on, 1122. 

Hornbeam, Melampsora Carpini on, 

p. 1002 . 

Hungary, fungus diseases in, in 1912, 

1211. 

Hyalopterus pruni, 1226, p. 1004. 

Hydrocyanic acid, 421, against scale 
insects in Spain, 765, p 164. 

Hydroecia micacea, 196 

Hylesinus oleiperda, 1312. 

Hymenia fascialis, 1120. 

— perspectalh, 1120. 

Hymenochacte noxia, 1107. 

Hyoscyamas agresUs, 616. 

Hypochnus Solani, 1105, p. 1006, 

— violaceus, pp. 1004, 1007; researches 
on disease caused by, 426. 

Hypolycaena philippas, 440. 

HypBopygjuL cohtalis, 1406. 

ICERYA PURCHASI, 621; in the Alp^ 
Maritimes, France, 891; in Beira Bai- 
xa, Portugal, 1013; in Zanzibar, 1010. 

Ickneates reunitor destroying Cladius 
padi, 1309. 

Ilex paraguuriensis, see Mate. 

Ilxau, see Gnomonia iliau. 

Immortel, Rosellinia on, 609. 

Insecticides, see Arsenates, Arsenic, Ar- 
senite of soda, Barium chloride, Ben¬ 
zol, Borate of soda, Boric add, Carbo¬ 
lic acid. Carbon disulphide, Coal-tar, 
Corrosive sublimate, Cyanide of po¬ 
tash, Emulsions, Glucine, Golaz, Ke¬ 


rosene, Nicotine, Palaccio, Paraffin, 
Paris green, Petroleum, Pine-oil, Pine 
tar, Potassium sulphide, Poudre Mi¬ 
lo, Prepared Locust Poison, Prodeni- 
ne, Pyrethrum, Quassia, Soda, Tobac¬ 
co, Whaleoil soap, X e X, Zenoleum. 

Inspection, phytopathological, in Bel¬ 
gium, 66. 

--in France, 312. 
ct plants for expoit from Denmark, 
608. 

International Union of Professional Hor¬ 
ticulturists, Report to Ghent Congress 
on Plant Pathology Service, 311. 

Irbisia brachveerus, 1123. 

Iridomyrmex humilis, 1114. 

Iris, Sepioria Iridis on, 1298. 

Iodides of copper and silver, 999. 

Isariopsis giiseola, p. 860. 

Italy, measures for prevention and con¬ 
trol of plant diseases in, 996; new 
or rare plant parasites in, 1298. 

Ixia maculata. Bacillus Ixiae and Pseu¬ 
domonas Gladioli causing soft rot of, 
1214. 

Japan, administration for control of in¬ 
sects and fungi injurious to agricultu¬ 
ral plants, 997. 

Japanese fruit scale, see Dias pis peata- 
gona. 

— plum, see Plum, Japanese. 

Jasstts sexnotatus, 437. 

Jerusalem artichoke, Sclerotmia Libertia- 
na on, p. 1003. 

KaritS, see Butyrospermum. 

Kermes galliformis, 1114. 

Kerosene, 201. 

KoelreuterUi bipinnata, Uncinnla Koel- 
reuteriae on, 754. 

Laboratory for Botanical Research and 
Plant Diseases at Kloeterneuburg, Au¬ 
stria, 877. 

Laciuca Scariola, host of Cusenta arven^ 
sis, 1402, 

Ladybird, see CyclonedUf Scymnns, Me- 
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Lamia textor, 88. 

Lamp-traps, 86, 321. 

Lantana camara, 334. 

Laphygma fragiperda, 1113. 

Lappa major, 760. 

Larch, Ascochyta laricina on, p, 1003; 
Coleophora lariceUa injuring leaves of, 
p. 1004; Lophodctmium lanciniim 
on, p. 1003; Peridermitm Laricis on, 

nil. 

Laiix europaea, see Larch. 

Lasiodiplodia Theobromae, 1213. 
Lathyriis Aphaca, 759, 760. 

— odoratus, see Sweet pea. 

Lavender, diseases of, 1156. 

Law on agricultural pests in the Otto¬ 
man Empire, 872. 

— on Plant Protection in Egypt, 751. 

— on prevention and control of plant 
diseases in Italy, 995. 

Leaf-hopper, corn, see Peregrinus 
maidis, 

Lecaniodiaspis sp., 1114. 

Lecanium oleae, i^ee Saissefia. 

— viride, 369, 1263. 

Lema cyanella, 437. 

— melanopa, 437. 

Lemon, gummosis due to Botrytis vul¬ 
garis and Pyihiacystis citrophthora, 
1305; Icerya purchasi on. 621 ; Pseu- 
dococcas bakeri on, 1116; scales at¬ 
tacking, in Spain, 765. 

Lepidosaphes beckii, see Mytilaspis, 

— gloverU, 1114. 

— tasciandki, 190. 

Lepfocotisa acuta, Zl, 120. 
Leptosphaeria Sacchaii, p. 859. 

Lettuce, treatment for Bremia Laciucae 

on, 70. ’ 

Leucania loreyi, 620. 

— unipuncta, 620. 

Lencaspis riccae, 1010. 

Leucopis nigricornis destroying eggs of 
Palvinaria camelkola, 1219. 

— sp,, preying on ApHs saiicicola, 79. 
heucoptera caffeella, 86. 

Libya, Decree oonoeming introduction 
of plants coming from Italy into, 313. 


Lime {Citrus)^ insects injurious to, 1263. 

Lime borer, see Deptostilus, 

Lime-sulphur, 72, 82, 87, 317, 756, 757, 
765, 884, 999, 1122, 1301. 

Liogryllus bimaLulatub, 1119. 

Lissorhoptus simplex, 1115. 

Li XUS junci, 195. 

Locasta danina, 320. 

Locusts, control of: in South Africa, 
320, in South America, 183; in Spain, 
423. 

Loganberry, Amphorophora rubi on, 79; 
diseases of, 1109. 

Lolium, see Rye-grass. 

Lophodermium laricinam, p. 1003. 

— Pinastri, p. 1003. 

Lucerne, Colaspidcma atra on, 434 : Cus- 
cuta planifiora on, 75. 

— hay, Hypsop)fgia costalis injurious 
to, 1406. 

Lupin, Cuscuta cupuliformis on, 75. 

—, white, diseases of in Sao-Paulo, 318. 

Lygaeonematus moestus, 1009. 

Macrophoma malorum, p. 860. 

Macrosporium Carotae, p. 860. 

— Solani, p. 1003. 

Magnolia, scale insects on, 1114. 

Maize, Aphis maidis on, 79 ; floral abnor¬ 
malities of, 1097; Heliothis armiger 
on, 194; Laphygma fragiperda attack¬ 
ing, 1113; Puccinia Maydis on, 
p. 859: Sphenophorus discolor on, 
1307. 

Malva passiflora, host of Teiranychns bi- 
maculatus, 1122. 

Mdmestra irifaiU, 1121. 

— spp. on Atriplex hortensis, 196. 

Mango, Bactylopins obtusus on, 1010; 

Gloeosporium Mangae and G, Man- 
giferae on, p, 860. 

Manikoi sp., Myitlaspis coccomyiibus 
dispar on, 1412. 

Manures in relation to chlorosis of Ame¬ 
rican vines, 1206. 

Marasmius equicrinis, 609, 

Marssonia Rosae, p. $60. 

— viHc(Aa$ 754 . 
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Mate, Aiyteiina sp. on, 88(), fungi on 
leaves of, in Brazil, p 859. 

yiatricaria inodora, host of Cnuufa at- 
vensis, 1402. 

Mauritius, legislation on plant diseases 
in, 421 , sugarcane pests in, 620. 

Maya, see Munia. 

Mealie-cob borer, see Heliothis armiger. 

Mecaspis fasciatus, 196. 

Mediterranean fruit-fly, see Ceratith ta- 
pitata. 

— rocket, see Eruca sativa. 

Megastigmus spp., 623. 

Megilla maculata attacking scales, 609. 

Melampsalta incepia, 1011. 

Melampsora Carpini, p. i002. 

— Periplocae, 754. 

MeJampsoridium betulinum, 1111. 

Melaneonium iliau, see Gnomonia iliau. 

Mclamtis ismene, 27. 

Melitomma insulare, 1227. 

Melo^onfka vulgaris, 437. 

Melon, fungi on, p. 1007. 

Melophia Polygonati, 754. 

Mentha canadensis var. piperascens, 
Pttccinia Menthae m, 1211. 

Mcrcurialis annua, host of Cascuta ar- 
vensis, 1402. 

Meteorus ictericus, parasitic on Aniho- 
nomus pomorum, 191. 

— sp., preying on Mamestra trifolii, 

1121 . 

Microdas inedias preying on Mamestra 
trifolii, 1121. 

Microweisea misella, parasitic on Fi(h 
rinia tkeae, 190. 

Mildew, American gooseberry, see 
Sphaerofheca mors-uvae. 

—, powdery, of sweet pea, 1108. 

, susceptibility d oak to, 1395. 
of vine, see Plasmopara vificola. 

Monilia fructigena, p. 860. 

Mosaic disease et sweet pea, 1108. 

Moth borer, see Dnomites capensis. 

-, of rice, see Schoenobius. 

Moth-traps, 193. 

Mncma utitiSi Thermesia gemmaialh 
on, 1113, 


Mulberry, ChiysQtnphalus tenebricosas 
on, 1114, Diaspis pentagona on, 
pp. 697-703 , Oibberella moricola on, 
p. 1003; Ovulariopsis moricola on, 
267, pests of, in Madagascar, 267. 

Munia jagori, 21. 
spp., 120. 

Mustard, black, see Sinapis nigra. 

Myagrum perfoliatum, 760. 

Mycosphaerella ciirullina, 429. 

Mycterophus punicea, 190. 

Myrciaria Jaboticaba, Uj edo Rochaei and 
Oidinm Rochaei on, p. 860. 

Myriangium Duriaei, parasitic on scales, 
609. - 

Myiilaspis beckii, 765, 1010, 1263, 

p. 163. 

— citricola beckii. 

— coccomytibus dispar, 1412. 

— gloverii, 765. 

— pallada, 421. » 

— - pomorum, on Canadian poplar, na¬ 
tural enemies of, p. 1004. 

Myzus fragariae, 1009. 

— prunUmahalcb, 1226. 

Nectarine, Heliothis aimiger on, 194. 

Nectria Bainii, 1107. 

— ditissima, p. 1003. 

Neolecanium cornuparvum, 1114. 

Neosigniphora nigra, parasitic on HemU 

chionaspis minor, 893. 

New South Vales, Xanthiim ambrosioi- 
des in, 1403. 

— Zealand, control of weeds in, 334, 
prohibition of introduction of plants 
affected with crown-gall into, 314. 

-fla.x, see Phormium. 

Nezara viridula, 194, 609. 

Nicotine, 435, 1309. 

— sulphate, 1120, 1222. 

Nigeria, Southern, diseases of rubber, 
cacao and cotton, 1107. 

Novius cardinalis, destruction of Icerya 
purchasi by, 891, 1013. 

Nutmeg, Rosellinia on, 609. 

Nyasaland, proclamation on pCant pro- 
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tection in, 874; regulatiuns on cotton 
growing in, 875, 

Nysius senectonis, 1225. 

Oak, experiments on susceptibility to 
mildew, 1395; Oidmm qnercinum (0. 
alpkitoides) on, 1211, p. 861; parasi¬ 
tism of Stereum frustulosum and Dae- 
dalea quercina on, p. 1002; scale in¬ 
sects and aphids on, 1114; Tortrix 
viridana on, in Italy, 199. 

—, cork, insects injurious to, in Portu¬ 
gal, 41. 

—, holm, injtired by road-tarring, 184. 

Oats, resistance to Puccinia coronifera, 
356; rust in caryopses of, 879; Sphe- 
nophorus discolor on, 1307. 

Obalm pugnax, 244. 

Oberea oculata, 88. 

Odonaspis secreta^ 1114. 

— inusitata, 1114. 

Oenothera biennis, 760. 

Oidinm alpkitoides = 0. qnercinum, 

— Agatidis, 1399. 

— erysiphoides, p. 860, 

— leucoconium, p. 1003, 

— qnercinum, 1211, p. 861, 

— Rockaei, p, 860, 

OUgosita giraulfi, parasitic on eggs of 
froghopper, 1306, 

Olive, Cycloconium oleaginum on, 880; 
Dacus oleae on, 319, 322, 323; in¬ 
sects injurious to, 1312; insects, fungi 
and weather conditions injurious to, 
in Italy, pp. 1497, i498, 1501, 1502; 
Leucaspis riccac on, 1010; physio- 
pathological observations, on stigma 
of flower of, 876. 

— bark borer, see Hylesinus oleiperda. 

— fly. see Dacus oleae, 

— Hyponomeutid, see Prays, 

— scale, see Saissetia oleae, 

— sucker, see Buphyllnra olivina. 

Onion, Cuscuta obiusiflara on, 75, 

Opairum crenatam, 620. 

Opkiobolvts graminis, p. 1004, 

— herpotrichus, 1103. 

Opias spp., parasitic on Diptera, 1003. 


Orange, Eleodes omissa borealis injuri¬ 
ous to, 1410; Mytilaspis beckii on, 
1010, pests of, in Spain, pp. 163, 
164; Pseudococcus bakeri on, 1116; 
Pulvinaria camelicola on, 1219; scaCes 
on, 101, (in Spain) 765; scales, 
aphids, etc., on, 1114. 

Orchestes fagi, 1009. 

Orobena frumentalis, 437. 

Orthorrhinus kluggi, 896. 

Oryctes insnlaris, 620, 

— tarandas, 620. 

Oryza ruflpogon, 244. 

Oscinis tritici, 437. 

Osier, Earias chlorana and other insects 
on, 88. 

Ottoman Empire, law on agricultural 
pests in, 872. 

Ovulariopsis moricola, 267. 

Oxycarenns laetus, 194, 1119. 

— sp., 203. 

Oxychloride of copper, see Copper. 

PaCHYTYLUS SULCICOLLIS, 320. 

Painted lady, see Pyrameis cardui, 

Palaccio (insecticide), 435. 

Palms, scale insects on, 1114* 

Pamphila dysmephila, 327. 

Panicum Crus-Oalli, 760, 

Papaver Rhoeas, 760. 

Papaw, Asperisporitm Caricae on, 1401, 
p. 860; Dichocrocis punctiferalis in¬ 
juring, 1228' Sphaerella Caricae on, 
1401, p. 860. 

Paraffin, 1263. 

Paris green, 1113, 1120, 1121. 

Parlaioria pergandih 1113, 1114, 

— proteus, 421. 

— zizyphi, 765. 

Parsley, Rhizocfonia violacea on, p* 1003, 

Passalora Heveae, 1398. 

Pasta elettrocuprifera, 999. 

Pea, Heliothis armiger attacking, 194; 
Oidinm erysiphoides on, p. 860, 

—, sweet, diseases of, 1108. 

Peach, Exoascus deformans on, 756, 999; 
Helicihis armiger on, 194; Hyalopte- 
rns pruni on, p. 1004; Irbisia brachy- 
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cerus on, 1123; Melampsalta incepta 
on, 1011, Monilia fructigena and Cla- 
dosponum carpophilum on, p, 860; 
Oidium leacoconium on, p. 1003; 
scales and aphids on, 1114, spraying 
against Exoascus and Monika, 999. 

Peach leal-curl, see Exoascus. 

Pear, Ascochyta pirina on, p. 1003; bac¬ 
terial disease of flowers of, 1101, Ce- 
cidomyia pyri on, 1009; Coniothyrium 
Fuckelii on, p. 4003; Gloeosporium 
fructigenum on, pp. 860, 1003; Pseu¬ 
dococcus bakeri on, 1116; scales and 
aphids on, 1114; Taphrina bullata on, 
p. 1002; imdetermined disease of, 998. 

— leaf-curling midge, see Cecidomyia 
pyri. 

Pediculoides veniricosus parasitic on 
Iridomyrmex humilis, 1114. 

Pegomyia hyosciami, 196. 

Pentaleus major, p. 1004. 

Peregrinus maidis, 1004. 

Peridermium Laricis, 1111. 

— slrobi, regulations against introduc¬ 
tion into United States, 183. 

PenUoides bioculata preying on Marne- 
Sira trifolii, 1121. 

Periplota sp,, Melampsora Periplocae 
on, 754. 

Perocid (fungicide), 1210. 

Peronospora Cephalariae, 611. 

— eifusa, 70, 197. 

— gangliijormis, see Bremia Lactucae. 

Penisia tortrix, 1226. 

Persea gruiissima, see Avocado. 

Persimmon, scale insects on, 1114. 

Peruvian fruit-fly, see A/wst"* pfia 

Pestalozzia paraguaricnsis, p. 839. 

Psidii, p. 360. 

- uvicola, p. 860. 

— spp., 1300. 

Petroleum, crude, 1114. 

Pkacopsora Compositarum, 754. 

Phaeosphaeria Eriobotryae, 754. 

Pheidole megacephsda, 1114. 

Pfadippus coloradensis preying on Ma- 

mesira trifolii, 1121. 

Phlaeothrips, p. 4501. 


Phoenix reclinaia, Pamphila dysmephila 
on, 321. 

Phoenix skipper, see Pamphila dysme¬ 
phila. 

Phoma t>ataiae, see Diaporthe Batatis 

— Betae, p. 1007. 

— foeniculina, 1211 . 

Phoroccra claripennis preying on Afn- 
mestra trifolii, 1121. 

Phormium tenax, Fiorinia floriniae on, 
190. 

Pkorodon carduinum, 79. 

— humuli, 1222. 

Phragmidium tuberculatum, p. 860. 

Phricodus fasciatus P. hystrix. 

— hystrix, 1408. 

Phthorimaea operculella, regulations 
against introduction into Egypt, 751. 

Phyllopertha korticola, 1009. 

Pkyllosticta Cannabis, see Ascochyta, 

— coffeicola, p. 859. 

— - limitaia, 72. 

— maculiformis, p. 1002. 

— - Mate, p. 859. 

— pirina, see Conithyrium pirina. 

— prunicola, p. 1002. 

— Ribis-rabri, p. 1002. 

— Sacchari, p. 859. 

— sycophila, p. 860. 

Physcus sp., destroying MyElaspis po- 
morum, p. 1004. 

Physopas rubrodnctus, 609. 

^hytalas smithi, 620. 

Phytobacter lycopersicum, 613; see also 
Bacterium Briosii. 

Phytomyza cinereifrons, 437. 

Phytopathological Inspection of Hord- 
culturoi Produce in France, Decree 
concerning reorgani 2 ation of Service 
of, 312, 

— Laboratory of the National Museum 
of Rio Janeiro, report on diseases 
observed at, p. 858. 

— Observatory in Turin, work of, 
p. 1000. 

— Section of the Central Agricultural 
Experiment Station in Stockholm, 
work of, in 1912, p. 1005. 
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Phytopathological Servicse in Belgium, 
Decree for creation of, 66, 

— - Station in Denmark, establishment 

ot, 608. 

Phytopathology, Service ot, Report to 
Ghent Congress by International 
Union of Professional Horticulturists, 
31L 

Phytophthora Caetorum, p. 1003. 

— erythroseptica, 1105. 

— Faberi, 1107. 

— in}Brians p 1005; development of 
oospores, 1099. 

— Nicotianae, 134. 

— parasitica, 1106. 

—, reproduction in various species of, 
1105, 

Pimpla maculator, parasitic on Tortrix 
vindana, 199. 

— pamorttm, parasitic on Anihonomm 
pomorum, 191, 

Pine, Scots, Lophodeimium Pinastri on, 
p. 1003; Seira nigromaculala dama¬ 
ging, 1125; Sphaeropsis EUisii on, 
1217. 

Pineapple, Hypolvcaena philippus on, 
440. 

Pine-oil, 201. 

-tar, 1114. 

Pink, Aphrophora spumaria on, 1223. 

Pink boll-worm, <^ee Gelechia gossy- 
piella. 

Pinas sylvesiris, sec Pine, Scots. 

spp., prohibition of importation into 
United States, 182. 

Piricularia Oryzae, 244, p, 859. 

Plane, d^loeosporium nerviseqnum on, 
74; injured by road-taning, 184. 

Flant Pathology, see Phytopathology. 

Plantago lanceolaia, 760. 

Plasmodiophora Brassicae in South Afri¬ 
ca, 1215, 

Plasmopara nivea, 1211. 

— viticolaj 1210, p. 859; conditions fa¬ 
vourable to development of, 1209: 
development and control of, 427; en¬ 
try of spores into vine leaves, 877; 
germination of winter spores of, 610; 


researches on, in Hungary, 1208, 
sprays for controu of, 999; weather 
conditions favouring outbreak of, 
68 . 

Platygaster sp., parasitic on Rhabdo^ 
phaga saliciperda, 200. 

Plum, animal parasites of, in Provence, 
1226 ; Heliothis armiger on, 194 , Phyl~ 
losticta prunicola on, p. 1002; PuccU 
nia Prnni-spinosae on, p. 860; Rho- 
doseptoria nssnriensis on, 878, see 
also, Prune. 

Agen, degeneration of, 753. 

—, Japanese, Gloeosporium fructige- 
num and Monilia fructigena on, p. 860. 

Podisus maculiventiis destroying Hyme- 
nia perspectalis, 1120. 

Polistes annularis, parasitic on Alabama 
argillacea, 360, 438. 

— bellicosus, parasitic on Alabama ar- 
gillaceay 438. 

— fascatus instabiUs, parasitic on Ala* 
hama argillacea, 438, 

Pollen, germination of, effect of fungi¬ 
cides, etc., on, 1296. 

Polychrosis botrana, 186, 435. 

Polygonatum officinale, Melophia Poh^ 
gonati on, 764. 

Polygonum aviculare, host of Cuscuta 
arvensis, 1402. 

Polyporus lignosus, sec Fomes semi- 
tostas. 

Polysulphides, alkaline, 1301. 

—, of lime and barium, 999. 

Pomelo, Psendococcus bakeri on, 1116. 

Pontederina crassipes, 120. 

Poplar, Cuscuta europea on, 75. 

Canadian, DoftMchiza populea on, 
tt. 1002; Mytilaspis pomorum on, 
V. 4004. 

—, white, Rhabdophaga saliciperda, on, 

200 . 

Populus alba, see Poplar, white. 

— canadensis, see Poplar, Canadian. 

Pottkefria dispar, States quarantined for 

in U. S. A., 182. 

Potassium sulphide, 1014. 

Potato, Cuscuta obtusiftora on^ 75; le- 
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gislation on introduction into Western 
Australia, 99<3, 1095, prohibition of 
importation into United States from 
certain countries, 182, regulation as 
to importation into Egypt, 751, rcstric 
tion ol importation into Southern Rho¬ 
desia, 315; rot caused by Phyfoph-- 
thoid CTythrosepiica, 1105, work on 
diseases oi, in Sweden in 1912, 
pp, 1005, 1006, 

Potaco, oweet, see Sweet potato. 

Poudre Milo (insecticide), 435. 

Pi ays oleaellus, 1312. 

Prepared Locust Poison, 320. 

Priophorus padi, see Cladius. 

Proclamation on plant protection in Nya- 
sal and, 874. 

Prodenine, a liquid for use in moth- 
traps, 193. 

Promecoiheca cumingii, 764. 

Ptospaliella aurantii, parasitic on Fmri- 
nia floriniae, 100, 

— hmleici, control of Diasph penfago- 
na by, in Italy, pp, 697-703. 

— peruviana, parasitic on Hemichio- 
naspis minor, 893, 

Prune, Aphis prunifoliae on, 1411, Se- 
rica anfhracina defoliating, 1310 

Prunus, animal parasites of, 1220. 

— trifolia, sec Plum, lapnnese. 

Pscudococcus aceris, 1000. 

— bakeri, 1116. 

— calceolariae, 1114. 

— citri, 1114, 1116. 

— nicofianae, 1007, 

Pseudomonas Gladioli, 1214. 

Pseudoperonoepora cuben^is, 1210. 

Pseudopeziza fracheiphila, 877, 1304. 

Pscudotsuga Douglasii, Sph^crap^is El- 

Usii producing die-back of, 1217. 

— sp,, Chalcidids injurious to seeds of, 
623. 

Psidium, Anastrepha ludens on fruits of, 
319 , 

Psylla oleae, sec Euphyllura olivina. 

Ptcrophorus pterodactylns, 196, 

Pttccinia Asparagi, 240. 

— bullaia, 1211. 


Pmcinia ^Jupsici, 1216. 
iotonijeru, 350. 
glnmaruiii, 1100, p, 860. 

Oiomiivs 43/, 1100, 1211, p 860: 
i elation ol boroens: vuli^aib to, 755. 

— MalvdcCUiUin, 1211. 

Mc^ydh, p. 859. 

Menihac, 1211. 

— Pram-spiiif >ae, p. 860. 

~ Psidii, p 860. 

Purcininpus CatKu, i>ee A^perisponum. 
Pulvinaria < amclicola, 1219, 

— LUpaniac, ul4. 

- jacksoni, 194. 

— I’zf/s, 1114. 

Pumpfein, beetle^' attacking, 1008; TP- 
inichiona^pis minor t n, , Soi ^ o 
Ifichiim melophthorim on, p. 1003; 
Sofanophila parnulata inlui'iods to, 
1409. 

Pyrameis cadui, 1224, 1308 
®vr'=‘thrum pov/dcr, 435. 

’ vthiacystis citwphthoia, 1305. 

Pyikium do Baivonum, p. 1003. 

QiiARANTiNa L'w, National, of the Uni¬ 
ted Spates of America, 182. 

On:s^‘% 1222. 

Onenas Ilex, sec Oak, holm. 

suher, see Oak. cork. 

Quince, Gloeosporinm fruJigenum on, 

p. 860. 

Qmsralus fotHrosiris, eating Alamma 
argillacea, 438. 

Rabbits, injurious in New Zeala* J, 334 
Ramularia areola, 1107. 

Rapkanus Raphanistrum, 77. 

Rapistrum rugosum, 760. 

Raspberry, diseases of, 1109. 

Rats, 27. 

Ratin for control of voles, 897. 
Red-headed fungus, sec Spfiaerosfilbc 
coccophila. 

Red spider, see Tetranychus. 

Regulation of Nov. 12, 1912, on trans¬ 
port of vegetables in Uruguay, 422, 
Rhabdopkaga saliciperda, 200 . 
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Rhahdaspora alexandrina, 1397. 

Rhamnus sp., Coniothyrium Rhamni on, 
754, 

Rhina barbirostrh, 1227. 

— nigra, 1227. 

Rhizoctonia Solani, p. 1006. 

— violacea, see Hypochnus violaceus. 

Rhodesia, Southern, prohibition of im¬ 
portation of potatoes infested with He- 
terodera raditicola, 315. 

Rhodoseptoria ussuriensis, 878. 

Rhopalosiphjim brittenii, 1009. 

Rhynchiies, p. 1501. 

Ribes, see Gooseberry, Currant. 

Rice, diseases of, in Java, 120; diseases 
and pests of, in the Philippines, 27; 
enemies of, in Louisiana, 244; Piri- 
cularia Oryzae on, 244, p, 859; Sole- 
rotinm Oryzae on, 1212. 

— bird, see DoUchonyx. 

— field weeds, control of, 188. 

— mildew, see Pyricularia. 

— water weevil, see Lissorhoptus. 

Rio Janeiro, Phytopathological Labora- 
tor>' of National Museum, p, 858. 

Road-tarring, effect of o*n trees, 184. 

Romalea miles, 617. 

Roncet, see Brambis-leaf. 

Rook, see Corvas frugilegus. 

Root-disease, see RoseUinfa. 

— excretions, part played in absorbing 
iron from calcareous soils, 1295. 

— rot of sweet poa, see Thielavia bas> 
cola and Corticium vagum. 

Rose, Aphrophora spumaria on, 1223; 
fungi on, in Brazil, p. 860; Helioikis 
armiger on, 1964; Orthorrfiinns Uuggi 
on, 896: Spkaeroikeca pannosa on, 
p. W03. 

Rosellinia radiciperda, p. 1003. 

— sp., 609. 

Roter-Brenner of Vine, see Psendope- 
ziza tracheipkila. 

Roumania, importation of ^nes into, 
1393. 

Rubber, Para, see Hevea brasiliensis. 

Ruhus fruUcosus, as a weed in New 


Zealand: 334, parasites of, 189. See 
also Blackberry. 

Rumex crispus, 432, 760; host of Ciis- 
cuta arvensiSi 1402. 

— pratensis, host of Cuscuta arvensis, 
1402. 

Russia, East, contribution to mycological 
flora of, 878. 

Rust, black, see Puccinia graminis. 

— resistance in wheat, connection of 
acidity of cell sap with, 881. 

Rusts occurring in caryopses of Grami- 
neae, 879. 

Rye, Puccinia graminis on, 1211. 

Rye-grass, Cuscuta Epilinum on, 76. 

Saissetia nigra, 360, 438, 1010. 

— oleae, 765, 1010, 1114, 1312; treat¬ 
ment with lime-sulphur against, 317. 

Salix alba, see Willow. 

Salvia pratensis, 432, 760. 

Sarcophaga trivittaia, parasitic on 
hama argillacea, 438. 

Sarrothripa revayana, 88. 

Scale, black, see Saissetia nigra. 

-, of olive, see Saissetia oleae. 

— , Japanese fruit, see Diaspis penta- 
gona. 

Scales, favoured by Iridomyrmex hjiwi- 
bs, 1114; of the genus Fiorinia n the 
United States, 190; injurious to orange 
and lemon in Spain, 765; notes on. 
1010. 

Scapiomyza fkveola. 1003. 

Scarabeids injurious to sugar cane in 
Mauritius, 620. 

Schistocerca paranensis, 183; interna¬ 
tional control of in South America, 
1205. 

Schizoneura lanigera, 324, 334, 1124, 
p. 1004. 

Schoenohius puncteUus, 27, 120. 

Scirpus lacustris, host of Sphenopkorus 
discolor, 1307, 

— sylvatictts, host of Heterodera radb 
cicala, 1221. 

ScleroUnia LiberUana, 425, tl08, p. 1003* 

— sclerofiorum, 1005. 
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Sclerotium Oryzac, 1212. 

Scotecothricum Cancae, see Aspctispo- 
Hum. 

— melophthorum, p. 1003, 

Scolothrips sexmactdafus, attacking Te- 

tranyckus, 1014. 

Scots pine, see Pine, Scots. 

Scydmaenus chevalieri, 1001. 

Scymnus sp. attacking scales, 609. 

Seira nigromaculaia, 1126. 

Senecio vernalis, 889. 

Septohasidium albidum, p. 860. 

Septoria ampelina, p. 860. 

— graminum, 425. 

— IridiSf 1298. 

— Lycopersici, p. 860. 

Serica anthracina, 1310, 

Sesame, Phricodus hystrix attacking, 
1408; Phyiophikora parasUica on, 
1106. 

Sesamia nonagrioides, 620. 

Sesbania macrocarpa, 244. 

Sesia sp., 88. 

Setaria italica, 760. 

— verticillata, host of Cuscnta arven- 
sis, 1402. 

Shield-back bug, see Nezara. 

— scale fungus, see Cephalosporium 
Lecanii. 

Signiphora lutea, parasitic on HemU 
chionaspis minor, 893. 

Silver soap emulsion, 999. 

Sinapis arvensis, 77 1 760, 1000; host of 
Cuscufa atvensis, 1402. 

— nigra,334. 

Sisal, anthracnose due to Colletotrichum 
Agave, 883. 

Sitophilus oryzae, 27, 437. 

Soda. 1301. 

Soda-lye and resin wash, 1263. 

Solanophila paenvMa, 1409. 

Solanum nigrum, 760; host of Cnscuta 
arvensis, 1402. 

Solenopsis geminata, 1114. 

Sonchus arvensis, host of Hypochnns. 
p. 1007. 

— oleraceus, host of Cnscuta arvensis, 
1402. 


Sorbus spp., specialized parasitism of 
Gymnosporangium on, 614, Chalci- 
did iniurious to seeds of, 623, 

Sorghum midge, see Contarinia soi- 
ghicola. 

Sorghum halepense, 760. 

Sowthistle, see Sonchus. 

Spain, control of locusts, in, 423; scale 
insects injurious to orange and lemon 
in, 765. 

Specialized parasitism in the Uredineae^ 
614. 

Spergttla, see Spurrey. 

Spermatophthora hornigii, 196. 

Sphaerella Caricae, 1491, p. 860. 

— Coffeae, p. 859. 

Sphaerococcus bambusae, 620. 

Sphaeropsis Ellisii, 1217. 

— malorum, 72. 

Sphaerostilbe coccophila, parasitic on 
Fiorinia fioriniae, 190; on scales, 609. 

Sphaerotheca mors-uvae, control of, in 
Russia, 1301; lime-sulphur treatment 
for, 884. 

— pannosa, pp. 860, 4003. 

Sphenophorus discolor, 1307. 

Spicaria colorans, 1107. 

— farinosa var. verticUloides, parasi¬ 
tic on Tineid larvae, 186. 

Spinach, enemies of, 197; treatment for 
Peronospora effnsa and Heterosporium 
variabile on, 70, 

— flea-beetle, see Disonycha xantho- 
meloena. 

Spodoptera mauritia, 27, 620. 

Sporidesmnm pntrefaciens, p. 1007. 

Sporotrickum globulijerum, parasitic on 
larvae of Chelonia caja, 761. 

Spotted beet webworm, see Hymenia 
perspectaUs. 

— boll-worm, see Barias fabia and E. 
itisiiUma. 

Spraying of peaches and vines, 999. 

Spurrey, Cnscuta Bpilintim on, 75. 

StefanieUa spp. on Atriplex hortensis, 
196. 

Stellma media, host of Hypochnas, 
p. 1007. 
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Stenitima desjardinsU, see Phncodus 
hystrix. 

Sterculia diversilolia, see Brachychiton 

Stereanj. frastalosum, p. 1002. 

Sterigmatocystis nigra, 428. 

Steihoras punctnm destroying Phorodon 
hamuli, 1222; destroying Tetranychus, 
1014. 

Stictis Panizzei, p. 1501. 

Stilbum flavidum, p. 859. 

Stink-bug, see Nezara, Atelocera. 

Strataegus Julianas, 938. 

Strawberry, Aphis forbesi on, 1114; 
Cladius padi attacking, 1309. 

— aphis, delicate, see Myzus fragariae. 

Staw blight of cereals, see Ophiobolus. 

Streak-disease of sweet pea, 1108, 

Striped beet caterpillar, see Mamestra 

trifoUi. 

Sugar-beet, Aphis papaveris on, 895; 
Conorrhynchus luigionii and Lixus 
janci on, 195; Hymenia peispectalis 
damaging, 1120, Mamestra trifolii 
on, 1121; work on diseases of, in 
Sweden in 1912, p. 1007, 

Sugarcane, Diathraea saccharcdis on, 
128, 514; fungi on, in Brazil, p. 859: 
iliau disease of, 187; insects injurious 
to, in British Guiana, 1407; parasites 
of insect pests of, 618; Phytalus smi^ 
thi and other insects injurious to. 
^20; Pseudococcus calceolariae and 
Aphis gossypii on, 1114; resistance 
to diseases, 514; Sphenophoras dis¬ 
color cm, 1307, 

— borer, see Diathraea saccharalis, 

— mealy bug, see Pseudococcm cal¬ 
ceolariae. 

Sulphur, 1114; as a fungicide, 70. 

Sulphuric acid, spraying for weeds with, 
1218. 

Susceptibility to disease, factors affec¬ 
ting, 1100. 

Sweet gum, Crypiophyllaspts Uqtddam- 
haris on, 1114, 

— pea, diseases of, 1108. 

— potato, dry rot caused by Diapor^e 
Batatis, 1104. 


Sylepta derogate, 194, 1119. 

Synchytrium endobioticum, p. 1006; re¬ 
gulations against introduction into 
United States, 182; into Egypt, 751. 

Syntomaspis druparum, 623. 

Syrphus americanus destroying Phorodon 
hamuli, 1222. 

— opinator destroying Phorodon ha¬ 
muli, 1222. 

Tangerine, Icerya parchasi on, 621. 

Taphrina bullata, p. 1002. 

Taraxacum officinale, harbouring Epi- 
cometis hirta, 763. 

Tasmania, obligatory destruction of .4n- 
themis Cotula, 1096. 

Taxus baccata, see Yew. 

Tea, Fiorinia theae and F. fiorineae on, 
190. 

Telenomas sp. parasitic on Alabma 
argillacea, 438. 

Tetraneura lucifuga, 620. 

Tetranychus bimaculatus, 1014, 1122. 

— mytilaspidis, 87. 

— telarius, 1014. 

Tetrastichus giffardii, parasite of Cera- 
titis and Dacus, 1404. 

Thaumetopoea hercaleana, 619. 

Theridium tepidarium destroying Irido- 
myrmex humiUs, 1114, 

Thermesia gemmatalis, 1113. 

Ihielavia basicola, 71, 620, 805, 1108. 

Thielaviopsis paradoxa, p. 859, 

Thistle, Californian, see Cnicus ar- 
vensis. 

Thips, see Physopus, 

Thrips tabaci, 326. 

Thyridaria tarda, 1107. 

Thyrsocera cineta destroying Iridomyr- 
mex humiUs, 1114. 

Tilletia TriUci, 316. 

Tobacco, AgroUs segetum on, 1006; 
Cercospora NkoUanae on, p* 859; 
Cuscuta europea on, 75; Pseudococ¬ 
cus nicoHanae on, 1007; Sterigma- 
iocystis nigra on, 428; Thielavia ba- 
sicola on, 71, 520, 805; Thrips ta- 
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bad on, 326 ; varieties resistant to 
Thielavia basicola, 520, 805. 

Tobacco dust, 1114. 

— hornworms, 1118, 
waste, 1222. 

— worm, see Heliothis armiger. 

Tomato, Cladosporium fulvum var. vio- 

laceum on, p. 4004; fruit rot of, 
caused by Phytobacter Lycopersicum, 
613; Macrosporium Solani on, 
p. 1003; Mycosphaerella citmllina 
on, 429; rot of, caused by Bacterium 
Briosii, 1299 ; Septoria Lycopersici 
on, p. S60. 

— worm, see Heliothis armiger and H. 
obsoleta. 

Tor-grass, see Brachypodium pinnatum. 

Tortrix viridana, 41, 199, 

Torymas tipulariaram, parasitic on 
Phabdophaga saliciperda, 200. 

Toumeyelld turgida, 1114. 

Traps for Dacus oleae, 323. 

Trichogramma pretiosa, parasitic on 
Alabama argillacea, 438. 

Tridyminarum sp., parasitic on Rhab^ 
dophaga saliciperda, 200. 

Trifolium alexandrinum, see Berseem. 

Trioza atriplicis, 196. 

Triphleps insidiosus, destroying Pho- 
rodon humuli, 1222; destroying Te- 
tranychus, 1014, 

— ttisticolor preying on Tetranychas 
ielaritts, 1122. 

Trocharocephalus strangulafus, 620. 

Dryphon lucidultts destroying Cladkts 
padi, 1309. 

Tsuga spp., Chalcidids injurious to 
seeds of. 623. 

Turin Phytopathological Observatory, 
work of, p. 1000 . 

Turnip moth, see Agrotis segetam. 

Tylenchus devastator, 437, 1005. 

— oryzae, 120, 

Tyroglyphid mites* parasitized by Chey- 
letus semimvorus, 81. 

Uncinula Koelrbuteriae, 754. 

United Spates of America, genus Fio- 


rima in, 190, National Quarantine 
Law, 182. 

Uredo arachidh, 1113. 

— Cambucae, p. 860. 

— Fid, p. 860. 

— Gossypii, 1107, p. 859. 

— Rochaei, p. 860. 

Uroloncha eveidtl, 27. 

Uromyces appcndiculatus, p. 860. 

— Betae, p. 1007. 

— hyalosporus, 431. 

Urtica doica, host of Cuscuta arvensis, 
1402. 

Uruguay, regulation on transport of ve¬ 
getables in, 422. 

Ustilago Jensenii, 437. 

— Tritici, p. 860. 

— Virens, 27. 

V-MOTH, see Haifa. 

Vegetables, diseases of. in Brazil, 
p. 860; observations on diseases of, 
in Sweden in 1912, p. 1007. 

Venturia inaequalis, 334; lime-sulphur 
against, 750. 

Verficillium puparum, parasitic on An- 
thonomus pomorum, 191. 

Vesperus xatharii, 328. 

Vida Cracca, 759, 760. 

— hirta, 759, 760. 

— segetalis, 759, 760. 

Vine. Bacillus Vitis on, 1303; Botrytis 
cinerea on, 430; bramble-leaf disease 
of, see Bramble-leaf; Colletotri- 
chum ampelinum f. ramicola on, 
p. 1003; diseases of, in Brazil, 
p. 859; effet of fun^cides, insecti¬ 
cides and insectifuges on germination 
of pollen of, 1296; Marssonia vih- 
cola on, 754; Nysius senecionis da¬ 
maging, 1225; pathological signafi- 
cance of endocellular fibres in tissues 
of, 1394; Pseudopeziza tracheiphila 
on, 877; resistnce to phylloxera, 881; 
Roter Brenner of, caused by Pseudo- 
pezha, 1304; Vesperus xaikarti on, 
328, 

— curoulio, see Orthorrhinus. 
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Viae mildew, see Plasmopara. 

— moth, see Agarista glycine, also Con- 
chylis and Polychrosis. 

— weevil see OrthorrMnus. 

Vines, importation into Roumania, 1393. 

— American, causes determining chlor¬ 
osis of, 1206. 

Vitis vinifera, i^ee Vine. 

Vole, field, control of, in France, 897; 
in Italy. 329. 

Walnut mealy bug, see Pseudococcus 
bakeri. 

Wart-disease of potatoes, see Synchy- 
ilium. 

Water core of apples, 1098. 

Watermelon, Eleodes omissa borealis 
injurious to, 1410; Solanophila pae- 
nulata injurious to, 1409. 

Wattle cicada, see Melampsalta. 

Weather conditions determining out¬ 
breaks of Plasmopara viticola, 68. 

Webworm, Hawaiian beet, see Hyme- 
nia fascialis. 

—, spotted beet, see Hymenia perspec- 
ialis. 

Weeds, germination of seeds of, 77, 432, 
759, 760, 1000; see also Amaranihus, 
Anthemls, Avena, Brachy podium, 
etc, etc. 

— of rice fields, control of, 188,* in 
Louisiana, 244. 

Weevil, vine, see Orihorrhinus. 

Western Australia, legislation on intro¬ 
duction of potatoes, 996, 1095. 

West Indies, cotton pests and diseases 
in, 360* 438. 


Wetting power of fungicides, 612, 882. 

Whale-oil soap, 1120, 1121, 1222. 

Wheat, Aelia acuminata damaging, 1220, 
diseases of, in Brazil, p. 860; effect 
ol time of sowing on susceptibility lo 
Tilleiia Tritici, 316; Gibbet ella San- 
binetii on, p. 1003; Ophiobolus gra- 
minis on, p. 1004; rust in caryopses 
ol, 879; rust resistance of, 881, 
Sphenophorus discolor on, 1307 ; 
straw blight caused by Ophiobolus 
herpotrichus, 1103; susceptibility to 
disease, 1100; Tyroglyphid mites at¬ 
tacking grain of, 81. 

White lupin, see Lupin, white. 

White-pine blister rust, see Perider- 
mium sirobL ' 

Willow, Aphis salicicola on, 79; Rhab- 
dophaga saliciperda on, 200; scales 
and aphids on, 1114. 

Wireworm, see Agriotes. 

Woolly aphis, see Schizoneura. 

X eX (insecticide), 435. 

Kanthium ambrosioides in New South 
Wales, 1403. 

Fellow-necked flee-beetle, see Diso- 
nycha melUcollis. 

Few, Diaspis toxicola on, 1412. 

Zalophotrhix mirum, parasitic on Sais- 
setia nigra, 438. 

Zenoleum powder, 1114. 

Zeuzera pyrina, 1312. 

Zonocems elegans, 198. 
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